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LETTER REPORT

In response to a request by Aimco Michigan Meadows Holdings (“AMMH”), R.C.
Minning & Associates (“Minning”) reviewed comments prepared by the United States
Environmental Protection Agency (“EPA” or the “Agency”) dated July 18, 2013, and
supplemented in an electronic message dated September 3, 2013, (together “EPA 2013
Comments”), regarding the “Technical Response” jointly submitted by Minning and Mundell &
Associates (“MUNDELL”)”’ on AMMH’s behalf in April 2013 (“Technical Response™).1/
AMMH also requested that Minning review an electronic message authored by EPA’s On Scene
Coordinator, Shelly Lam, dated September 4, 2013, which attached soil gas data from samples '
collected by EPA’s contractor in January 2013 and groundwater data from samples collected in
June 2013. These documents relate to the AMMH’s and EPA’s efforts to determine the source
of contamination detected in residential drinking wells within the West Vermont Drinking Water
Contamination Site (the “Residential Area™) in Speedway, Indiana, and allegations that the
source of that contamination is a drycleaner release (and the subsequent remediation thereof) at
the former Michigan Meadows Apartments 2/ and Michigan Plaza properties (collectively, the
“Michigan Plaza Site”) located to the east and northeast of the Residential Area,

Following a brief summary of the investigations conducted at the Michigan Plaza Site
and the Residential Area, as well as at the neighboring Genuine Parts and Allison Transmission
Properties, this letter report addresses (1) the multiple instances that EPA failed to take into
account important data and resulting inaccuracies in the EPA 2013 Comments and (2) the
significance of the soil gas and groundwater data provided to AMMH by EPA in early
September. '

I. BACKGROUND

A. The Michigan Plaza Site

Investigations at the Michigan Plaza Site began in 2001 when AMMH went to sell the
Michigan Plaza Site and it was discovered that the groundwater at the Site had been impacted by
what turned out to be chemical releases at the upgradient Genuine Parts located to the north of
the Michigan Apartments property and leaking sewers near a drycleaner that operated on the
Michigan Plaza property prior to AMMH’s ownership. After extensive subsurface
investigations, in 2007, AMMH enrolled the Michigan Plaza Site in the Voluntary Remediation

1/ See Minning & MUNDELL, “Technical Response to January 30, 2013 U.S. EPA ‘Technical
Memorandum: Analytical and Hydrogeological Evaluation, West Vermont Street Site, Speedway, Marion
County, Indiana’ prepared for USEPA by Weston Solutions, Inc., West Vermont Drinking Water
Contamination Site, Speedway, Indiana (April 18, 2013),
2/ The Michigan Meadows Apartments are now known as the Maple Creek Village Apartments but
we use the Michigan Meadows name for convenience.

]



Program (“VRP”) administered by the Indiana Department of Environmental Management
(“IDEM™) to address contamination arising from the drycleaner operation. 3/

Investigations of the Michigan Plaza Site have resulted in the delineation of three on-site
chemical source areas (Source Areas A, B, and C, depicted on Figure 3 of the Technical
Response) in the vicinity of the drycleaner operation and a leaky sewer line that runs through
both the Michigan Meadow Apartments and Michigan Plaza properties. Groundwater data from
these investigations have repeatedly indicated that groundwater flow from the Source Areas is to
the south-southeast. 4/

Pursuant to the VRP, AMMH?’s contractor MUNDELL conducted three remediation
events: in August 2007, December 2009, and July 2013, respectively, consisting of the injection
of an anaerobic bioremediation compound, CAP1 8® into the soil and groundwater at the three
Source Areas. The results to date have demonstrated the effectiveness of AMMH’s remediation
in reducing the volume and concentrations of the primery contaminant perchloroethylene
(“PCE”). 5/ Coincident with the decrease in PCE has been an increase in cis-1,2-dichloroethene
(“cis-1,2-DCE”) and vinyl chloride (“VC”) which are the daughter products associated with the
reductive dechlorination process taking place in the Source Arcas. These compounds are
expected to undergo continued conversion and reduction in concentration over time,

On September 19, 2013, AMMH submitted a Remediation Work Plan (“RWP”) to IDEM
setting forth AMMH’s plan for future remediation of the Michigan Plaza Site. IDEM is
currently reviewing the RWP.

B. Genuine Parts Company Site

The Genuine Parts Company property is located immediately north and upgradient of the
former Michigan Meadows Apartments property. Activities at the Genuine Parts site have
resulted in the release of trichloroethylene (“TCE"), cis-1,2-DCE and VC.6/ The property
owners have entered into 2 VRP with IDEM and have implemented limited on-site remediation
operations. However, cis-1,2-DCE and VC continue to migrate from the Genuine property with
the groundwater flow system to the south-southwest, beneath Little Eagle Creek, with the
southerly component traveling onto and through the Michigan Plaza Site. 7/

3 These investigations are . summarized in the Remediation Work Plan AMMH submitted to IDEM
on September 19, 2013 (“RWP”).

4f T echmcai Response at 2-6.

5/ RWP at Table 3 (groundwater), Tables 4A, 4 B, and 4C & Appendix L.

6/ Id. at 50.

1/ Id. at 56, 58-5%.



C. Allison Transmission Site

West-northwest of the Michigan Plaza Site on the west side of Holt Road is the Allison
Transmission Site (“ATS”) which includes six plants. Historically there have been documented
releases of polychlorinated biphenyls (“PCB”), transmission fluid, and volatile organic
compounds (“VOCs”) including PCE and its degradation products at multiple locations on the
ATS.8/ Currently, the ATS is undergoing corrective action pursuant to the Resource
Conservation and Recovery Act (“RCRA”). That work includes operation of a groundwater
recovery system northwest of the Residential Area. Groundwater flow direction at the ATS is
locally affected by the recovery system but in general flows to the south-southeast towards Eagle
Creek. 9/

D. The Residential Area

Analysis of groundwater samples collected from private wells in the Residential Area by
the Marion County Health Department revealed the presence of VC in two wells at
concentrations exceeding the EPA Maximum Contaminant Level of 2 micrograms per liter
(ug/L). 10/ Follow-up sampling and analysis by EPA confirmed the presence of VC in private
wells in the Residential Area. Subsequently, EPA contracted with Weston Solutions, Inc.
(*Weston™) to conduct analytical and hydrogeological investigations to determine the source(s)
of the VC contamination. Those investigations were presented in two Technical Memoranda
(“TM™) dated March 27, 2011 and January 31, 2013, respectively. 11/ Weston concludes in the
2011 TM, among other findings, that (1) Michigan Plaza was “cross-gradient™ from the VC
contamination at the Residential Area; (2) injection of “several thousand gallons of water”
during the CAP1 8% injections “may have caused cross-gradient flow towards the residential
neighborhood,” and (3) “contamination of the Residential Site likely is attributable fo historic
releases of chlorinated solvents to groundwater from the Genuine Auto Parts Site. The Allison
Transmission Site may also have contributed chlorinated solvents to the residential Site prior to
the control of groundwater through the remedial system.” 12/

In November and December 2011, EPA conducted a subsurface investigation in areas
between the Residential Area and the Allison, Genuine Parts, and Michigan Plaza Sites. Weston

8/ Weston Solutions, Inc. {Vernon Hills, Iilinois), “Technical Memorandum - Analytical and
Hydrogeological Evaluation, West Vermont Street Contamination Site, Speedway, Marion County,
Indiana,” dated March 27,2011 (*2011 TM”) at 2.

9/ 2011 TM at Figures 10A and 10B.

10/ Id at2

11/ Weston Solutions, Inc. (Okemos, Michigan), “Technical Memorandum -- Analytical and
Hydrogeological Evaluation, West Vermont Street Site, Speedway, Marion County, Indiana,” dated
January 30, 2013 (“2013 TM™); 2011 TM.

12/ 2011 TM at 23-24,



presented the results of this investigation in the 2013 TM, and there concludes: (1) that
“[hlistorically, DCE and VC migrated from Genuine Parls io the south-southwest,” near the
Residential Area; (2) that Michigan Plaza was now considered “upgradient” of the Residential
Area; and (3) AMMH’s CAP 18¥ injections had somehow altered groundwater flow and directed
VC towards the Residential Area. 13/

Following issuance of the 201 3 TMM, AMMH commissioned MUNDELL and Minning
to review EPA’s conclusions, which culminated in a meeting with EPA on March 20, 2013, and
submission of the Technical Response a month later. In brief, the Technical Response
demonstrates that:

(1) all available data and every analysis performed to date show that Source Areas A B
and C associated with the Michigan Plaza Site are side or cross gradient with respect
to the Residential Area, and that no groundwater flow lines from Source Areas A, B
or C pass through the Residential Arca or even come close; 14/

(2) the Weston hypothesis that the injections of CAP 18® resulted in “increased hydraulic
head” and caused “a change in groundwater flow direction” is not supported by the
data; 15/

(3) increases in detection of VC at monitoring well 170-D cannot be attributed to CAP
18® injections because there is no groundwater flow between the injection locations
and that well and VC produced by the reductive dechlorination process could not
have reached monitoring well 170-D in the time hypothesized by EPA; 16/ and

(4) a continuous upper glacial il surface at the Michigan Plaza Site acts as a boundary
to the vertical extent of chlorinated solvent impacts near the Source Areas, but does

not extend north to the Genuine Parts Site. 17/

EPA responded to the Technical Respbnse with the EPA 2013 Comments, which are
addressed below.

II. POTENTIOMETRIC SURFACE AND DIRECTION OF FLOW

EPA alleges that AMMH has failed to delineate the contamination at the Michigan Plaza
Site and failed to consider various factors in assessing groundwater flow from the three Michigan

13/ 2013 TMat2,8,28.

14/ Technical Response at 2-6
15/  lda7-10

16/ Id at10-13

17/ Id ati13-14



Plaza Source Areas (Source Areas A, B and C). 18/ We address these issues separately in the
sections that follow.

A. Source Area Delineation

FPA Comment. EPA states that “[t/he Source Areas (veferenced in various reports as
Source Aveas 4, B, and C) have not been fully delineated.”19/ FPA bases this assertion on three
main arguments. First, the Agency notes that AMMH recently expanded Source Area B
following the collection of additional data in the area. 20/ Second, EPA relies on two lefters
from [DEM — a letter dated June 22, 2011 alleging that AMMH had not delineated the Michigan
Plaza Site and a letter dated November 1, 2012 stating that “the interpretation of the plume’s
nature and extent is unsupported.™ 21/ Third, EPA maintains that AMMH has “gssumed” that a
sewer line belonging to Floral Park Cemetery that is aligned east to west along the northern edge
of the Floral Park parking area is not a preferential pathway and has not investigated it “despite
being less than 80 feet down-gradient of Source Area A and 200 feet up-gradient of the nearest
contaminated residential well. 22/

Response. Importantly, EPA neither cites to a single data point nor to a single plume
map of the Michigan Plaza Site to support its assertion that the Michigan Plaza Site has not been
adequately delincated. As to EPA’s first argument, MUNDFELL’s adjustments to the size of
Source Area B were truly minor. Specifically, rather than defining Source Area B as ending near
MMW-8S, MUNDELL expanded the Source Area approximately 50 feet to the west to include
the area around SB-05.23/ MUNDELL did not extend the area further because the results in SB-
06 show no contamination. 24/ MUNDELL made a similar adjustment to Source Area A,
extending it approximately 75 feet to the north along the west side of the Plaza complex to
reflect results obtained at Geoprobe boring GP-31 .25/ Minor adjustments to source areas are not
unusual. Moreover, these small changes did not result in any changes to potentiometric maps,
which continue to show groundwater flow from the Source Areas to the south and southeast. Far
from showing that the Source Areas have not been delineated, these minor adjustments were
made in acknowledgment of the fact that the Source Areas had been fully delineated. '

The IDEM leticrs referenced above also do not support EPA’s contention that the Source
Areas have not been fully delineated. IDEM authored the June 22, 2011 letter more than two
years ago and AMMH’s and EPA’s Source Areas delineation efforts since then have rendered

18/ EPA 2013 Commenis at 2-5.

19/ Id at2,
20/ I

21/ Id. at2.
22/ Id. at 2-3

23/  Compare Technical Response at Figure 3 to MUNDELL, Technical Response to the General
Notice of Potential Liability Letter, Michigan Plaza Properiy, April 27, 2011 at Figure 14a. .

24/ id

25/ Id



the June 22, 2011 letter out of date. Since June 22,2011, AMMH has undertaken several
additional investigations to further delineate the Source Areas, including the installation of, and
sampling from, 15 additional groundwater monitoring wells (six of which were nested pairs) and
40 additional soil borings between August 2011 and March 2013. Likewise, EPA undertook its
own investigation on December 6 and 7, 2011, which consisted of gauging 152 monitoring wells
and sampling 66 monitoring wells, AMMH discussed the resulting additional data with the EPA
in two extended in-person meetings (on May 15, 2012 and March 21, 2013) and addressed the
data at length in the Technical Response. Under these circumstances, reliance on IDEM’s 2011
assessment of the situation to conclude that the Michigan Plaza Site is not delineated is simply
not justifiable. ‘

IDEM’s November 1, 2012 letter also does not support EPA’s contention that the Source
Areas are not fully delineated. The language quoted by EPA in support of its position must be
read in context. In the November 1* letier, IDEM first lists a number of corrections it wants
MUNDELL to make to particular figures and then states: “Fi urthermore, the maps should be
revised to accurately depict the supporting analytical data. Without this data, the interpretation
of the plume’s nature and extent is unsupported.” See Letter from IDEM (November 2,2012)
(emphasis added). Quoted in context, it is clear that [DEM was referring to specific data
referenced on particular figures, and was not drawing a general conclusion regarding delineation
of the site. Moreover, MUNDELL responded to IDEM in a letter dated December 21, 2012, and
addressed IDEM’s specific comment, IDEM was sufficiently satisfied with the additional
information that it authorized AMMH to proceed with additional injections of CAP1 8% in each
Source Area under the state voluntary cleanup program. See Letter from C. Anderson (IDEM) to
P. Cappel (June 3, 2013).

EPA’s third argument is equally unavailing. MUNDELL encountered the sewer line
along the northern edge of the Floral Park Cemetery parking lot at a depth of only 3 feet below
ground level (bgl). The depth to the water table in that area based on numerous measurements
made in nearby monitor wells (e.g., wells MMW-P-03, MMW-P-118 and MMW-P-13S) is in the
range of 15 — 20 feet bgl. 26/ Therefore, site data and measurements show that both the sewer
{ine and associated backfill are 12 to 17 feet above the water table, i.e., in the unsaturated zone
and not in the groundwater flow system. As such, there is no potential for a preferential pathway
to be associated with the sewer line.

B. Effects Of Surface Water and Residential Pumping on Groundwater Flow

EPA Comment. EPA asserts that “no consideration of the changes in groundwater flow
gradients due to changes in the stream flow conditions [in 2007 and 2008] have been presented

26/ See MUNDELL, Second Quarter 2013 Monitoring Report (July 31, 2013) (“MUNDELL 2Q 2013

Eéport”) at Table 1
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in the Technical Response or other reports for Michigan Plaza. 27/ Similarly, the Agency
contends that AMMIH failed to consider that pumping from residential drinking water wells and
two Allison Transmission remediation systems could have pulled groundwater contamination to
the west, across Holt Road and into the Residential Area.28/

Response. EPA’s assertion that AMMBH has not considered impacts to groundwater flow
based on stream flow conditions and other jdentified “hydraulic stresses” is not cotrect.
MUNDELL’s potentiometric maps for June 14, 2007, September 19, 2007 and December 12-14,
2007 (Figures 18, 19 and 20 in the Technical Response) and for March 21, 2008 and June 2,
2008 (Figures 21 and 22 in the Technical Response) together with a potentiometric surface map
for November 19 - 20, 2008 (submitted to IDEM in MUNDELL's Quarterly Monitoring Report
dated October 22, 2009) are based on actual groundwater elevation data collected during the
precise time periods referenced by EPA. The extent to which stream flow conditions have
impacted hydraulic gradients and groundwater flow direction is reflected in the site data. In
other words, if low stream flow conditions had impacted groundwater flow, that impact would be
seen when groundwater levels were measured, converted to elevations, and incorporated into
potentiometric surface maps. Accordingly, there is no need to hypothesize as to the impact of
stream conditions on groundwater flow as that impact has been actually measured and reported
in the quarterly monitoring reports that support the potentiometric surface maps provided in the
Technical Response.

The same point applies to the other hydraulic stresses mentioned by EPA — if and to the
extent they impact the groundwater flow system, then they are reflected in groundwater data
collected throughout the relevant time period.

C. Gronndwater Flow Direction

FPA Comment. Inthe EPA 2013 Comments, EPA presents Figures 5aand 5b in
support of potentiometric surface lines trending northwest to southeast and groundwater flow to
the west-southwest. EPA further opines that the west-southwest flow direction may extend into
the groundwater under Michigan Plaza, but that “due to an insufficient number of monitoring
wells in this area, one cannot determine how far to the southeast this west-southwest trending
groundwater occurs.” 29/

Response. There is no support for EPA’s conclusion that groundwater flow is to the
west-southwest or that there are an insufficient number of monitoring wells in the area in
question. First, ARCADIS (Allison’s consultant) prepared Figure 5a based on October 2007

data and Figure 5b based on April 2009 data. EPA is correct that these figures show
groundwater flow to the west-southwest between the Allison site and the Residential Area.

27/ FPA 2013 Comments at 3.
28/ Id at 4,
29/ EPA 2013 Comments at 4.



However, the potentiometric contours lines displayed on the figures stop just east of North
Rybolt Avenue, and thus do not provide any information on groundwater flow direction from the
Michigan Plaza Source Areas. Importantly, EPA’s own updated figures (October 2010 and
December 2011) continue to show the same potentiometric surface contour lines between the
Allison site and the Residential Area, but also confirm a change in orientation of the contour
lines in the vicinity of Michigan Plaza Site, with the lines in those areas becoming east-west and
the corresponding groundwater flow direction fo the south. 30/ This change in groundwater flow
dircction is supported by muitiple figures included in the Technical Response. In particular,
Figure 11, which ARCADIS also prepared, reflects October 2010 data and shows the same
potentiometric surface orientation in the area southeast of the Allison facility as in Figures 5a
and 5b cited by EPA above. However, east of the Allison facility, in the area questioned by
EPA, the change in the orientation of the potentiometric surface elevation contours in the vicinity
of Michigan Plaza to east-west is readily apparent. There is no west-southwest groundwater
flow direction at any of the Michigan Plaza Source Areas. This same change in orientation is
evident in EPA’s own potentiometric surface maps, which are presented as Figures 1,2, 4 and 5
of the Technical Response. Figures 1 and 2 in the Technical Response are EPA’s Figures 102
and 10b from the 2011 TM, and are based on the gauging of 131 wells. Figures 4 and 5 in the
Technical Response are EPA’s Figures 11 and 12 from the 2013 TM, and use the data from 152
wells.

These same figures — prepared by EPA’s contractor and relied upon by EPA — show that
there are more than a sufficient number of monitoring wells in the area around the West Vermont
Drinking Water Contamination Site and the Michigan Plaza Source Areas to accurately define
the potentiometric surface and direction of groundwater flow. Indeed, this is precisely the area
upon which EPA’s own investigation focused. The 2011 TM identified a lack of potentiometric
sutface data *...1o the west of the Genuine Auto Parts, Michigan Meadows Apartments, and
Michigan Plaza properties, as well as within the Residential Area.....This data gap can be
addressed through the installation and sampling of monitoring wells to depths similar to the
residential water well levels.” 31/ Subsequently, EPA installed thirteen monitoring wells in the
“data gap” arca and Weston concluded in its 2013 TM that it had attempted to fill those data gaps
during its investigation. 32/ AMMUH also installed eight additional monitoring wells in the same
area. These additional wells, together with the wells that existed prior to EPA’s investigation,
provide sufficient data upon which reliable conclusions can be drawn regarding groundwater
flow direction between the Source Areas and the Residential Area.

EPA Comment. In its July 2013 response, EPA cites a number of triplicates (i.e., water
levels analyzed from limited ‘threc well” sets only), the triangulation of which results in flow
directions from180 to 351 degrees. AMMH’s request for the backup data resulted in an

30/ 2011 TM at Figures 10a and 10b; 2013 TM at Figures 11 and 12.
31/ 2011 TMat 24,
32/ 2013 TMat28



electronic message dated September 13, 2013, from Shelly Lam to Pete Cappel, in which EPA
presented two sets of five triplicates based on the Michigan Piaza December 2007 and August
2009 quarterly monitoring data sets. The individual flow directions from the triplicates ranged
from 190° to 331° for December 2007 and 240° to 356.3° for August 2009, and prompted EPA
to conclude that ...these calculations show a west-southwestward component to the
groundwater flow gradient.” 33/

Response. While the use of triangulation, i.e., using water level elevations in three wells
to determine direction of groundwater flow, is a recognized practice, full consideration also must
be given to the overall accuracy of the elevations, the general hydrogeologic environment, and,
most importantly, all valid, available data. Selective use of potentiometric surface elevations
from isolated triplicates can produce a theoretically ‘locally’ correct result, but triangulation is
generally used in those cases where there are only three data points (wells). In studies where
there are multiple data points (wells) available, all valid data points should be considered in
determining flow direction, and the use of well-known computer programs (e.g., SURFER) for
analyzing these larger data sets is standard practice. This is clear from a multitude of recognized
authorities. For example, C.W. Feiter’s 1994 textbook, Applied Hydrogeology, upon which EPA
relies for a description of the triangulation method, states: “On some occasions there may be too
few wells in an area fo make a full map of the water table or the potentiometric surface. For
example, a waste disposal site may have only three or four moniforing wells around it.”34/ The
implication is clear that a “full map " for an area should be based on more than three wells.

- Another textbook “4 Manual of Field Hydrogeology, " discusses hydrogeologic mapping and
contouring; “At the very least, three points are needed to define a plane. However, it is
desirable 1o use even more than three points. Using only three points to define groundwater flow
directions is risky, as described in this chapter.” 35/ These references show that, far from
clarifying groundwater flow, the use of only three data points, when additional data are available,
is discouraged.

One of the reasons that using a limited data set is “risky” is that it accentuates the
localized impact of one anomalous data point. Four of the five triplicates used by EPA to
calculate flow directions for August 5, 2009 (Technical Response at Figure 25), utilize the water
level elevation from MMW-P-06 (695.91 feet above mean sea level {(amsl)), which appears
anomalously low considering the water level elevations at four surrounding data points (696.99
feet amsl at MMW-P-01, 696.96 feet amsl at MMW-P-05, 696.84 feet amsi at MMW-P-02, and
696.90 feet amsl at MM W-P-04) and the water level elevations for the same 5 monitoring wells

33/ S. Lam, Electronic Mail to P. Cappel (Sept. 13,2013).
34/ Fetter, C.W., Applied Hydrogeology, Upper Saddle River, N.J., Prentice Hall (1994), at 124.
35/ Sanders, L, A Manual of Field Hydrogeology, Upper Saddle River, N.J., Prentice Hall (1998} at
312,
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from the preceding June 15, 2009 and subsequent November 2, 2009 quarterly monitoring data
sets.36/ Sanders (1998) discusses sucha situation: ' '

Look for ‘bull s-eyes, ' multiple contours drawn about a single
point, showing that the value of that point is much higher or much
lower than that of surrounding points. Bull’s-eyes may indicate a
frue, unusually high or low point in a waler surface, such as could
be caused by a pumping or injection well. Alternatively, they may
simply indicate a bad data point (Fig. 10. 6). These points should
be examined carefully to determine if the data are real or
spurious.37/

Using the same SMARTe.org web site spread sheet analysis employed by EPA (which
allows for entry of up to fifteen data points, twelve more than EPA used in its calculations) but
excluding the anomalous MMW-P-06 results in a flow direction of 146.1°, rather than flow
directions calculated by EPA (ranging from 240° to 356.3°). When all 8 monitoring well
locations and water level elevations used in EPA’s triplicates are entered (including the
anomalous MMW-P-06 data) into the spreadsheet together with the data from MMW-C-01, the
resulting groundwater flow direction is 192.5° which is essentially in a southerly direction.

EPA also presents a December 2007 data set incorporating eleven wells. Here again,
when all of the locations and water level elevations are entered into the same spread sheet, the
flow direction is 188.6° (again, a southerly direction) rather than the 190° - 331° range for the 5
individual triplicates.

Finally, EPA’s new reliance on triangulation of limited data seems to repudiate the
Agency’s own work. EPA and its confractor Weston previously claimed that they needed more
" data to understand groundwater flow. In 2011 TM, Weston concluded: “The installation of
monitoring wells up-gradient, down-gradien, and cross-gradient, relative to the Site, is
necessary to defermine groundwater flow and contaminant source areas.”38/ Subsequenily,
EPA installed thirteen monitoring wells primarily along Holt Road between Michigan Plaza and
the Residential Area. AMMH also installed 8 monitoring wells in the area between the Michigan
Plaza and the Residential Area. On December 6 and 7, 2011, EPA gauged 152 monitoring wells
located throughout the area of the Residential Area and Michigan Plaza among others. The data
were used to create the potentiometric surface maps presented as Figures 11 and 12 in the 2013
TM. The overlay of groundwater flow lines on those figures show that there is no groundwater
flow from Michigan Plaza Source Areas to the Residential Area. Yet, EPA neither relies on
these data nor explains the data away. Rather, it applies the above-described triangulation

36/ See Technical Response at Figures 24 and 26, respectively, which show that the water elevations
at MMW-P-06 is consistent with the water elevations of surrounding wells in June and November 2009.
37/  Id at315.
38/ See 2011 TM at 23.
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methodology in precisely the circumstance established groundwater hydrogeology authorities
warn is risky.

1Il. CAP 18° INJECTIONS

A. Effect on Groundwater Flow Direction

FPA Comment. EPA alleges that there is insufficient data to conclude that the CAP 18%
injections did not cause VC to migrate towards the Residential Area wells.39/ The Agency
further alleges that the injection of CAP 18® mobilized PCE within the aquifer, which “would
also likely lead to increased concentrations of degradation duughter products TCE, cis-1,2 -
DCE and vinyl chloride. "40/

Response. AMMH does not dispute that the CAP 18 injection activities induced some
localized mobilization of PCE near the injections and increased the generation of daughter
products. CAP 18® was injected at each location throughout the entire saturated zone and
several feet above the groundwater table to place as much PCE as possible into solution so that
treatment could be more efficacious. 1t is likely that this caused some PCE to move into the
groundwater system, or that PCE very near the injection points could have migrated a few feet
away from the injection points during the injections. In addition, as reductive dechlorination
progresses following the CAP 18% injections, PCE and TCE are destroyed and cis-1,2-DCE and
VC are expected to result. Ultimately, the ¢is-1,2-DCE and VC will be sequentially transformed
as well. All of this occurs in the immediate vicinity of the injections and as the impacted
groundwater flows downgradient (i.e., south/southeast) away from the Michigan Plaza Source
Areas,

As explained below, the Technical Response and new data collected during the third
injection event this summer provide multiple lines of evidence that support the conclusion that
the CAP 18® injection events did not affect groundwater levels significantly or change
groundwater direction at the Michigan Plaza Site.

Data from 2007 Injection Event. As explained in the T echnical Response, MUNDELL
used a water level meter and an oil/water interface probe to measure water level changes and
observe the presence of any CAP-18® on the groundwater surface in the vicinity of the injections
locations prior to, during and subsequent to the August 2007 injection event. See Technical
Response at Table 3. Had the specific injections caused significant changes in groundwater
levels the data would reflect those changes; they do not. No measurable groundwater mounding
effects or the presence of CAP 18%(i.e., no tise in groundwater level of more than 0.01 feet or
the presence of a measurable CAP 18® thickness of greater than 0.02 feet) beyond a radius of 10
fect from the point of injection was observed. Once water levels were adequately determined to

39/ EPA 2013 Comments at 5.

40/ Id at 6.
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be unaffected by the low flow injection rates, it was unnecessary to collect significant additional
data as testing showed that no significant impacts close to the injection points were being
observed.

Technical Response Calculations. The Technical Response also includes detailed
calculations based on recognized groundwater hydrology methodology that demonstrate that: (1)
the rise in groundwater level at a distance of 1 foot from the injection point would range between
0.27 and 0.31 feet; (2) the rise in groundwater level at a distance of 10 feet from the injection
point would be between 0.12 and 0.16 feet; and (3) the rise in groundwater level at a 50 foot
distance from the injection point would be negligible ¢0.02 feet or less). The analysis also
predicts that any small changes in groundwater levels that occurred at all would dissipate within
a two hours or less after injections stopped at each location. Technical Response at 8. EPA has
not offered any comments on the application of this methodology or the resulting calculations.
Nor does EPA offer a specific technical basis or analysis that demonstrates the potential for these
injections to produce a significant, sustained rise in water levels that could cause a sustained
change in groundwater flow direction and gradient toward the Residential Area.

Data from the Third Injection Event. MUNDELL's protocol during the third injection
was identical in all material respects to the protocol of the first and second injection events in
terms of the depths of injection, the rates of injection, and the spacing between injection points.
In addition, the volume of CAP 18% injected during the 2013 injection event (2,208 gallons) was
very similar to the volume injected in 2009 (1,884 gallons).41/ Tn order to assess any impacts to
groundwater flow that might arise as a result of the third round of CAP 18® injections, at
IDEM’s direction, MUNDELL conducted more comprehensive water level and CAP 18°
measurements at selected locations in connection with that injection event.42/

MUNDELL monitored the following 16 wells before, during and after the third round of
injections: MMW-18, MMW-98, MMW-105, MMW-P-01, MMW-P-02, MMW-P-07, MMW-
P-118/D, MMW-P-128/D, MMW-P-138/D, MMW-P-145/D, and MW170S/D. In addition,
transducers were placed in the network of sentinel monitoring points, and antecedent water level
data were collected one week before CAP 18% injections commenced. Data were collected at a
rate of one reading per minute. The transducer network remained in place during all injections.
Water level measurements were also taken in selected relevant monitoring wells at greater
distances with water level indicators at a rate of approximately once per hour. Water level
measurements continued to be taken after the injections were completed until it had been
determined that either ‘no rise’ in groundwater level has been observed, or the water level
returned to pre-injection conditions.

41/ RWPai83.
42/ Id at 52-53.
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As part of preparation of the Michigan Plaza RWP AMMH submitted to IDEM in
September, the gauging data from the third injection event were thoroughly evaluated. 43/Based
on the review, some very limited, short-term mounding responses were observed in selecied
wells (e.g., MMW-P-02, MMW-P-128/D and MMW-108) very near (within 10 to 15 feet) to the
injection locations. 44/ The mounding “spikes,” when they were observed, were present for no
more than a couple of hours and then quickly dissipated. The maximum mounding that occurred
was no greater than about 0.2 feet at a distance of less than 15 feet from the injection points.

One anomalous transducer reading of a 1.7 foot increase in water level height for a period of
about one hour was noted in monitoring well MM W-P-07 at Michigan Plaza. However, given
the sudden rise and fall of this set of data, it is believed that these data at this one well were
anomalous and not reflective of a mounding effect. Even if the brief rise in water level readings
discussed above were somehow attributable to the injections, the mounding occurred to the
southeast of Source Area B and was not sustained beyond an hour. In summary, the hydraulic
response of the aquifer during the third round of injections was very consistent with the previous
analysis MUNDELL provided to IDEM with respect to the first and second injections, which
indicate that no significant mounding occurred during the injection activities, even in the
immediate vicinity of the injections. In addition, whatever insignificant mounding was observed,
it quickly dissipated within a few hours. The data collected during the third injection also
confirmed that the injections did not alter the south-southeast groundwater flow direction from
the Source Areas. 45/

Monitoring wells utilized for water level measurements were also probed with an
oil/water interface probe to determine the presence/absence of any CAP 18%. No significant
movement of CAP 18% was observed away from the injection locations beyond what had been
predicted prior to the injections. To provide additional longer-term water level data following
the injection event, transducers were left in three monitoring wells (MMW-P-115/D, MMW-P-
138/D, and MMW-P-145/D) uniil the end of the third quarter in order to observe long-term
water level fluctuations during the quarter following injections. Periodic measurements have
also been made in these wells with an oil/water interface probe to monitor for the
presence/absence of CAP 18®, AMMH plans to present this data in the 3™ Quarter Monitoring
report 1o be submitted to IDEM at the end of October 2013. Based on the readings taken, no
elevated groundwater level readings or movement of CAP18® have been observed in the data.

* k%
In summary, all data collected during each of the three injection events confirim that no

significant and sustained rise in groundwater levels occurred as a result of the injection activities.
As aresult, groundwater flow directions were not observed to change in response to these

43/ Id. at 54-55.
44/ K at55.
45/ I at55.
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activities. Based on these data and all previous analyses provided to EPA, we conclude that
these injection remedial activities did not cause the transport of any chlorinated solvent
concentrations to the west or southwest resulting in the observed chlorinated VOC
concentrations in the Residential Area drinking water wells.

B. Use of Slug Test Data

EPA Comment. EPA criticizes AMMH’s reliance on slug tests to assess the impact of
CAP 18% injections: “EPA (1994) has determined that slug test data are limited to the
hydraudic conductivity of the area immediately surrounding the well tested, and may not be
representative of the average hydraulic conductivity of the entire area. Therefore, it is incorrect
for AMMH to draw conclusions about the average hydraulic conductivity for the enfire site
based on limited slug test data in a few monitoring wells.” 46/

Response, Slug testing is a widely used and accepted investigative method to determine
the hydraulic conductivity of saturated materials. The very textbook cited by EPA supports this:
“4s an alternative fo an aquifer test, a slug or bail-down test can be performed in a small-
diameter monitor well. This type of test can be used to determine the hydraulic conductivity of
the formation in the immediate vicinity of a monitor well.” 47/ The Technical Response did not
state that these tests are accurate for every point in the study area and were not so intended.
Rather, they were specifically conducted on those monitoring wells located between Michigan
Plaza, MW-170S/D and the Residential Area (MMW-P-02, MMW-P-11S8/DR, MMW-P-135/D
and MMW-P-148/D). Technical Response at Table 3. Collectively, they provide reasonable
ranges of values upon which to perform the analyses used to predict the impact of CAP 18°
injections on the groundwater flow system in the upper sand aquifer,

C. Analysis of VC Detections at MW-170D

EPA Comment. EPA concedes that “Jow levels” of vinyl chloride contamination in
MW-170D were not initially caused by AMMH’s voluntary remediation but argues that vinyl
chloride produced by the AMMH cleanup “could have arrived at MW -170D in as little as nine
months (after the CAP-18 infections). "

Response. FPA bases its calculation of a nine month travel time on MUNDELL’s slug
testing, which it earlier argues cannot be used to calculate a “representative average hydraulic
conductivity of the entire area.” EPA 2013 Comments at 6. Further, rather than use the entire
available slug test data, EPA uses only the maximum value for hydraulic conductivity (K) of 141
feet/day based on just one of 14 slug tests. That one shug test was the rising head test at MMW-
P-14S which is screened in the shallow portion (18° — 28 bgl) of the upper sand aguifer.
Technical Response at Table 3. Clearly, the maximum hydraulic conductivity used by EPA is

46/ EPA 2013 Comments at 6.
47/ Fetter, supra note 34, at 244,
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not present throughout the area, and ignoring the remaining slug test data provides a skewed
result.

Moreover, EPA’s analysis assumes that groundwater flowed between the Michigan Plaza -
Source Areas and the Residential Area. None of the investigations or reviews performed by
EPA/Weston, MUNDELL,ARCADIS, ENVIRON, IDEM and others has evet produced any
scientifically sound data showing that MW-170D and the Residential Area are hydraulically
downgradient from Michigan Plaza Source Areas A, B and C. Therefore, the hypothetical
conjecture regarding travel time between the two sites is of no consequence.

IV. BLIND DRILLED WELLS

A. Till Units

EPA Comment. EPA indicates that it is confused by the Technical Response’s
references to an “upper glacial till surface” and that there is not enough data to support AMMH’s
claim that a continuous Iower clay surface acts as a boundary to contaminant migration. EPA
2013 Comments at 8.

Response. In the Technical Response, MUNDELL/Minning depict the glacial till units
as they have been determined by the available soil borings and the geophysical profiles that have
been completed. Technical Response at 14. When the Technical Response refers to the “upper
glacial till” surface, it means the one that has been extensively mapped at depths of 32 to 38 feet
(EL 675 to 685) below and downgradient from the 3 Michigan Plaza Source Areas. This is |
clearly depicted on the cross-sections presented as Figures 33, 34 and 35 in the Technical
Response. The boring log for MMW-P-10A in the Technical Response shows that the “upper
glacial till” was encountered between the depths of 38.5 and 40 feet bgl. Incorporating this into
cross-section C-C’ in Figure 35 of the Technical Response shows that the “window” in the
glacial till layer as depicted in Figure 5 of the 2013 TM does not exist. Additional support for
the presence of the glacial till layer in that area can be seen in the logs for MMWO08S-A, which
show that the glacial till layer was encountered from 38- 40 feet bgl, and in the logs for MMW.-
P-08A, which show that the glacial till was encountered at 36.1 — 40 feet bgl. -

The only way to be 100% certain of the thickness of the glacial till layer would be to bore
through it. However, sound hydrogeological investigation practices dictate that drilling through
a glacial till layer that acts as a hydraulic barrier to the downward migration of contaminated
groundwater should be avoided. In addition, drilling in excess of 200 CAP 18% injection
locations identified the top of this glacial till and demonstrated that the glacial till is aerially
extensive below and downgradient of Source Areas A, B and C as depicted in Figures 33, 34 and
35 in the Technical Response. This glacial till surface continued to be evident during the third
injection round completed by MUNDELL in July 2013. Indeed, the cumulative soil boring data
collected across the study area through July 2013 and subsequently utilized by MUNDELL in the
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preparation of the RWP supports the position that this aerially extensive glacial till unit is present
below the Source Areas. 48/

V. 2013 SOIL GAS / GROUNDWATER QUALITY DATA

EPA Comment. Subsequent to receiving the EPA 2013 Comments, in an electronic
message dated September 4, 2013, EPA provided data indicating that (a) it detected PCE ina
single soil gas sample collected within the Residential Area in January, 2013, and (b) it detected
PCE in a single groundwater monitoring well located between Michigan Plaza and the
Residential Area in June 2013. The soil gas detection occurred at SG-10, and indicated PCE at
330 ppbv and TCE at 310 ppbv, both of which exceeded Vapor Intrusion Screening Levels (62
and 4 ppbv, respectively for PCE and TCE). The groundwater data indicated that PCE was
detected in a groundwater sample from MW-WES-1c on June 28, 2013 at a concentration of 6.0

ug/L.

According to an electronic message from EPA that accompanied this additional data,
“[w]hen you combine the PCE detections in soil gas and groundwater, Michigan Plaza appears
to be the most likely source.”

Response. When these new two data points (one soil gas, one groundwater) are
evaluated in the context of the other data EPA collected during its January and June 2013
sampling events as well as other available data, it is clear they provide no support for EPA’s
assertion that PCE is migrating from the Michigan Plaza Site to the Residential Area across Holt
Road.

With respect to the soil gas data, the detection of PCE at SG-10 was the only detection of
PCE above VISLs out of the 15 locations EPA sampled in January 2013, all of which were
located on the Michigan Plaza Site, in the Residential Area, or in the vicinity of the two.49/ In
fact, at SG-9, which is located 400 feet to the east-northeast of SG-10 — near Holt Road and
closer to Michigan Plaza — PCE was detected at only 1.3 ppbv. In addition, EPA’s groundwater
data from June 2013 show that the closest shallow groundwater monitoring well to SG-10, MW-
WES-03a, did not contain any PCE at that time. Based on the soil gas data itself, it is apparent
that the PCE detection at SG-10 is an isolated detection, likely attributable to localized
conditions. This is also evident from the fact that, of the 28 chemical compounds analyzed for,
13 of those had their highest concentrations in the soil gas sample from $G-10. Those include 1,
2, 4-trimethylbenzene, 1, 3, 5- trimethylbenzene, 4-ethyltoluene, carbon disulfide, carbon
tetrachloride (only in SG-10), ethylbenzene, m,p-xylene, propene, toluene and total xylenes.

48/  See RWP at Figure 8.
49/ TCE also was detected at the same location (310 ppbv) above its much lower VISL (4 ppbv), but
at no other location. No other parameters were detected above VISLs at any of the 15 sampling locations.
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None of these compounds are associated with drycleaner operations or have ever been associated
with the Michigan Plaza Source Areas. 50/

EPA’s reliance on its detection of 6.0 ug/L of PCE in groundwater at MW-WES-1c is
similarly misplaced. The first thing Lo note is that MW-WES-1c¢ is screened at a depth of
between 50 and 55 feet bgl. According to the 2011 TM, the groundwater encountered at this
depth is in an “intermediate water-bearing zone” (“IWBZ>).51/ By contrast, the PCE
contamination detected at Michigan Plaza has all been detected in the shallow portion of the
upper sand aquifer, in well screens set on top of an aerially extensive upper glacial till. The 2011
TM refers to this shallower aquifer as the “Upper Water Bearing Zone” (“UWBZ”) and explains
that it is present to approximately 30 feet bgs, and underlain by a clay till of between 5 and 40
feet in thickness that “acts as a semi-confining unit” between the upper sand unit and the
IWBZ. 52/ Since the 2011 TM was issued, AMMH has demonstrated that this glacial till layer
that separates the UBWZ, from the IBWZ is aerially extensive and continuous in the area of
Michigan Plaza Source Areas A, B and C, 53/ Accordingly, the PCE detected in MW-WES-1¢,
at 50-55 feet bgl, is in a different aquifer (the IWBZ) than the contamination attributable to the
Michigan Plaza Source Areas (the UWBZ).

Moreover, it is interesting to note that PCE was only detected in MW-WES-01c and not
detected in any of the other 12 groundwater wells sampled by EPA’s contractor in June 2013.
This is consistent with prior findings as no PCE was detected in any of the thirteen Weston/EPA
monitoring wells sampled by EPA’s contractor in December 2011 in the same area, 54/ Around
the same time EPA’s contractor collected June 2013 data, MUNDELL collected groundwater
samples from designated monitoring wells during the second quarter 2013 monitoring event in
May 2013, including three well nests located between Michigan Plaza and EPA monitoring well
MW-WES-01: MW-1708/D with screen settings at 17'-27' and 34'-39', MMW-P-13S/D with
screen settings at 16'-26" and 28'-33', and MM W-P-148/D with screen settings at 18'-28' and 29'-
34'55/ If the PCE detected in MW-WES-1¢ were migrating from the Michigan Plaza Source
Areas, one would expect to see PCE in each of these wells or certainly in the deeper screened
monitoring wells. But that is not what the data show. Instead, groundwater samples collected
from all six of these wells contained no PCE (or TCE). Further, there have never been any PCE
detections in any of the Michigan Plaza Site monitoring wells screened in the deeper portion of
the upper sand aquifer.

S0/ Unfortunately, in a departure from best practices, EPA failed to collect a sample of ambient air at
the same time it collected the soil gas samples. Doing so might have provided useful information about
possible surficial sources of PCE in the area of SG-09.
51/ 2011 TM at 7.
52/ Id
53/ See Technical Response at 14 & Figures 33-35.
54/ See 2013 TM at Table 2 & 4.
55/ See MUNDELL 2Q 2013 Report at Table 1.
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Under these circumstances — one PCE detection in soil gas above standards out of 15
locations, a detection of PCE two orders of magnitude lower at the next location to the east
(towards Michigan Plaza), the absence of PCE in groundwater samples in the upper sand aquifer
in the vicinity of or towards Michigan Plaza, and a single, low concentration detection in a deep
groundwater well — the detection of PCE in SG-10 and in MW-WES-1¢ provide absolutely no
support for EPA’s contention that groundwater contamination in the Residential Area is
attributable to PCE releases at the Michigan Plaza Source Areas.

Finally, it is worth recalling that the presence of contamination in these locations is not
indicative of a Michigan Plaza source unless there is a groundwater flow path from Michigan
Plaza Source Areas to these locations. EPA did not collect groundwater elevation data in June,
and it provided no potentiometric surface elevation contour map along with these most recent
data. However, MUNDELL performed its second quarter 2013 groundwater gaging event on
May 16, 2013 and the results are presented in the MUNDELL 2Q 2013 report along with
potentiometric surface maps for the shallow and deep portions of the upper sand aquifer. 56/
Inferred groundwater flow lines for those figures clearly show the direction of groundwater flow
from the Michigan Plaza Source Areas is to the southeast, This flow direction is consistent with
every other potentiometric surface elevation map that has ever been prepared for the Michigan
Plaza Site, the Residential Area and adjacent areas. There is not now and never has been a
flow path from the Michigan Plaza Source Areas to the Residential Area.

VI. CONCLUSION

There has been a considerable amount of data generated for the Michi gan Plaza Site, the
Residential Area and surrounding facilities over the course of twelve years (2001 — 2013). Those
data have been analyzed by a number of interested parties including EPA, IDEM, Genuine Parts,
ATS and AMMH., When sound scientific principals are used to analyze those data, the results
clearly demonstrate that the Michigan Plaza Source Areas are not the source of the chemical
contamination detected in the private wells in the Residential Area.

56/  Seeid. at Figures 2A, 2B and 3.
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MUNDELL & ASSOCIATES, INC.
BORING LOG . BORING NO: GP-01

DATE BEGAN: 08/18/04 PAGE1 OF 2

DATE FINISHED: 0B/18/04
DRILLING METHOD: Direct Push
DRILL EQUIP: Geoprobe 5400

GW DEPTH {OBSERVED): 19.0°
DEPTH OF BORING: 30.0

TOP OF CASING ELEVATION: N/A
SURFACE ELEVATION: N/A
COMMENTS:

CLIENT: AIMCO
PROJECT LOCATION: Indianapolis, Indiana
« PROJECT NAME: Michigan Meadows
PROJECT NO: MD1046
DRILING CONTRACTOR: Amersican Drilling Services
DRILLER: Rick Davis
BORING LOCATION: Center of Michigan Plaza
FIELD GECLOGIST; Leena Lathe & Jason Amour
NOTES: 5L sample; GP-01-15.55 2 GW samples: GP-01-21 & GP-01-30°

uscs
Symbot

Lithologic Description Well Completion Diagram|

Sample 1D
Dapth
{feelt)

Stratum
Depth
(feal)

PID
Headspace
(rpm)
Rec. %
Sample
Lacation

[a=]
@

hASPHALT: About 3 Inches of ASPHALT
CRUSHED LIMESTONE: CRUSHED
LIMESTONE, light olive brown (2.5 Y 5/6),
diy, ne odor

70%

SAND: Fine to medium SAND with frace to
some gravel - pofential i, light olive brown
{2.5Y 5/6), dry, ro odor

CL: SILTY CLAY with lrace {o some sand,
dark olive brown {2.5 Y 3/3), dry, sfightly
organic odor .

- slightly organic odor observed from about 4.5'
to 5.0 :

SW: MEDIUM TO COARSE SAND wilh frace 75%
to some fine fo medium gravel, ligh! vellowish
brown (2.5 Y 5/4), dry, no odor

SP: FINE TO MEDIUM SAND with brace 60%
coarse sand and fine gravel, light yellowish
brown (2.5 Y 6/4), dry, no odor

SW: MEDIUM TO COARSE SAND with trace
lo some fine to medium gravel, color changes
back to light yellowish brown (2.5 Y 84}, dry.
ne odor

- culor change {o dark yellowish brown (10 YR
4/6) beyond 11'

75%

- color changes badk o yellowish brown (2.5 ¥
6/4) beyond 14.5'

50%

SP: FINE TO MEDIUM SAND with trace silt
and fine gravel, light yellowish brown (25 Y
Gl 6/3), dry - wet, no odar
%‘ﬁ. ML: SILT with trace sand and trace fine
gravel, dark gray (2.5 Y 4/1), wet, no odor /
SW: MECIUM TO COARSE SAND with trace

to some fine 10 medium gravel, gray (2.5 Y
5/1), dry - wet, no odor




MUNDELL & ASSOCIATES, INC.
BORING LOG

BORING NO: GP-01

CLIENT: AIMCO

PROJECT LOCATION: Indianapolis, Indiana
PROJECT NAME: Michigan Meadows

PROJECT NO: MO1046

DRILLING CONTRAGTOR: American Dxilling Services
DRILLER: Rick Davis

BORING LOCATION: Center of Michigan Plaza
FIELLD GEOLOGIST: Leena Lothe & Jason Armour

DATE BEGAN: 08/18/04 PAGE 2 OF 2

DATE FINISHED: 0B/18/04
DRILLING METHOD: Direct Push
DRILL EGUIP: Getprobe 5400

GW DEPTH (OBSERVED): 19.0'
DEPTH OF BORING: 30.0°

TOP OF CASING ELEVATION: N/A
SURFACE ELEVATION: N/A

NOTES: S sample:GP-01-15.5% 2 GW samples: GP-01-21' & GP-01-30° COMMENTS:
N . wsesfe . |t 8 (o (o5 | ©
Lithologic Description SE82logE] 5 |85 | & |®%| Well Completion Diagram
Symbol|B o 0| g T 2 It Ew® =) -
EgSirve | B 5 B E e
[ 7] i’n L/ Bt g
60% -
175 )
30.0
- 25.0
NA
NA
17.5
55% B
21.9
- End of the Boring at 30" 311




MUNDELL & ASSOCIATES, INC.

BORING LOG

BORING NO: GP-04

CLIENT: AIMCO

PROJECT NAME: Michigan Meadows
PROJECT NO: M01046

DRILLER: Rick Davis
BORING LOCATION: SE Comer of the Plaza

PROJECT LOCATION: Indianapolis, Indiana

PRILLING CONTRACTCOR: American Drilling Services

FIELD GEOLOGIST: Leena Lothe & Jason Armour

DATE BEGAN: 08/18/04 PAGE 1 OF 1

DATE FINISHED: G8/18/04
DRILLING METHOD: Direct Push
DRILL EQUIE: Geoprobe 5400

GW DEPTH (OBSERVED): 16.5'
DEPTH OF BORING: 20.0°

TOP OF CASING ELEVATION: N/A
SURFACE ELEVATION: MN/A

NOTES: $5:GP-04 {16'; 1 GW sample:GP-04-22' COMMENTS:
. R . gr uscs E = ?é - B o g e = . .
Litholegic Description SEZloaE | ° o 3 2 | g g Well Completion Diagram
s = [ I 3] E @ =l L @
medggelase) £ |FE] E (&8
7 2 @O B
00N
ASPHALT: Aboul 3 inches of ASPHALT 035 as e
GRAVEL: about 6 inches of BASE COURSE T il 2
CL: SILTY CLAY with trace medium to coarse 7 )
sand, dark yellowish brown {10 YR 314), 4.8
slightly moist, no odor -
BO%
5.8
5.5
SW: FINE TO COARSE SAND with trace to
some fine gravel, dark brown (10 YR 4/3), B
dry, no odor 6.5
—5.0
6.5
85% B
8.0
7.2
6.2
10.2
SP: FINE TO MEDIUM SAND with trace silt, | _10.0
dark yellowish brown (10 YR 4/4), dry, no BO% -
- odor 8.8
7.2
SW: FINE TO COARSE SAND with trace lo |
some fine gravel, dark yellowish brown (10
YR 4/3} with interrnitient orange-red NA
orange coloration observed ~ maybe Iron, _
dark brown (10 YR 3/3) with occasional
orange-red (2.5 YR 5/8) coloration, dry, no 11.3
odor -
5%
151
- color change to brownish yellow (10 YR 6/8) at — 150
15¢ 13.0 ) i
5.2
4.8
6.9 S0 ~
SP: FINE TO COARSE SAND, dark yellowish |
brown (10 YR 374}, slightly wet, no odor ‘ .
7.1
200 - 20.0
- End of the Boring at 22' *




Boring/Well 1D:

GP-21

CLIENT: AIMCO

FIELD SCIENTIST:

Sarah Webb, L.P.G.

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN: 12/7/11

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/7/11

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

M U ' " PROJECT NUMBER: MO01046
' . e DRILLER: Sam Barthalow

c omulmm r—ro (.&\i on uI>

GW DEPTH (OBSERVED): 21.0 1t

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET 1 OF 2

BGS = Below Ground Surface

USCS = Unified Soil Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed

=z =
— o
= 5] £ i E=
o | € |8 8| -|=|8 GP-21
Q > = olE]| |4
@ i ; s E|E|¢|e
£ a @ Lithologic Description 2|8 g
8 o | o Ela|a|&| samplelDd
o 3 = @ |F|lE|lw
0
%Gmssﬂ' opsoil 50| 01
1 V/j SILTY CLAY with gravel, dark brown (10YR 3/3),
7/ soft, dry
24 cL fl/j\_ 25
7//|\No Recovery 1.0 - 4.0 ft s
3 i e
7
4 L 4.0
sw | - | SAND with trace gravel, well graded, brown (10YR
5 | 5/3), loose, moist 50|02
1 SAND and GRAVEL, well graded, brown (10YR
6— | 5/3), loose, moist 50
SW-GW :
7— No Recovery 6.0 - 8.0 ft -
8 - 8.0
1 SAND and GRAVEL, well graded, yellowish red
9 1 (6YR 5/8), dense, moist 0.2
10— SW-GW 100
T4 0.2
12 . 12.0 — 2" Dia. Borehole
Fine to medium grained SAND with trace gravel, well
13- SW graded, brown (10YR 5/3), dense, moist 02
— 13.5
14 SW-GW/ || SAND and GRAVEL, well graded, yellowish red 14.0 100
E (5YR 5/8), dense, moist '
15— sw Fine to medium grained SAND with trace gravel, well 0.2
——graded, brown (10YR 5/3), moist, dense 155
] SAND and GRAVEL, well graded, ye!IoWISh red
1 (5YR 5/8), dense, moist 5%
100
Soil Sample:
19— 0.2 * GP-21 18-20'
20 ] - 20.0
| Fine grained SANDY SILT with trace gravel, grayish
21 brown (10YR 5/2), dense, wet 0.2 K
nil Wet at 21.0 ft o
23— 0.2
24—
REMARKS:




Boring/Well ID:

GP-21

CLIENT: AIMCO

FIELD SCIENTIST:

Sarah Webb, L.P.G.

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN: 12/7/11

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/7/11

PROJECT NUMBER: M01046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 21.01t

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET 2 OF 2
€ 5
€| 3 (2 5 2
o | £ |B 2|8 GP-21
O] = = QlE| | =
0 o 19 . : i E[&|¢g|e
5 = 2 Lithologic Description 213 & g
3 o | o Bla| 8| &]| SamplelDd
o 5 s O|F|X|®»
2 i1 Fine grained SANDY SILT, coarsens with depth,
25 M ; grayish brown (10YR 5/2), stiff, wet 02
i
26— : 100
26.5
27— 2| SAND and GRAVEL, well graded, brownish gray 0.2
SW-GW| -] (10YR 6/2), dense, wet Weir Sarmpii:
i v 8. n _ 1
28 sw | SAND with trace gravel, well graded, grayish e R
29 brown (10YR 5/2), dense, wet 200]| 05
GRAVEL, well graded, grayish brown (10YR 5/2),
30— dense, wet 50
GW
31+ No Recovery 30.0 - 32,0 ft -
32 7 32.0
|:i| SAND and GRAVEL, well graded, brownish gray
33 -+| (10YR 6/2), dense, wet 0.3
3a-sw-awl 75 —2" Dia. Borehole
; 0.3
35—
| No Recovery 35.0 - 36.0 ft
36 o = : - 36.0
Fine to medium grained SAND with trace gravel,
37 gray (2.5Y 5/1), dense, wet 0.4
: Water Sample:
38— SW 75 = GP-21 38'
0.3
39
No Recovery 39.0 - 40.0 ft -
- .0
40 ;| SILTY CLAY with trace gravel, gray (2.5Y 5/1), 40 Soil Sample:
41 7] Stift, moist 0.3 + | GP214042
424 CL 100
43— 0.3
: 44,0
i End of boring at 44.0 ft
45—
46—
47—
48—
REMARKS:

BGS = Below Ground Surface

USCS = Unified Soil Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-23

CLIENT; AIMCO

FFELD SCIENTIST:

Sarah Webb, L.P.G.

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN:

12/8/11

PROJECT NAME: Michigan Meadows Apis

DATE FINISHED: 12/8/11

PROJECT NUMBER: M01046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 205 ft

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET 1 OF 2
€ g
) ] 2 £ =
o | E |8 8l =8 GP-23
U} > I~ ale| ==
@ @ 19 , , - E|&|s|=2
£ A 18 Lithologic Description Z|lZ|gle
g @ | @ Elg| 81 5| SampelD
la] s 5 b |lF|@x]|®w
0 : Grass/Topsoil 50
1 ’// SILTY CLAY with trace gravel, brown {10YR 5/3), 03
; soft, moist
- -
2 cL ///j 50
3 /Aj No Recovery 2.0 - 4.0 1t -
ey
4 2 40
2] SAND and GRAVEL, well graded, brown (10YR ’
5 5/3), loose, moist
- 0.4
6— 75
B 0.6
7— it No Recovery 7.0 - 80 ft
8«—
S— 0.4
10SW-GW 75
0.3
11 o — 2" Dia. Borehale
2| No Recovery 11.0-12.0 ft
12
134 0.4
14— yellowish red (5YR 5/9) oxidation at 14.0 ft 75
c.5
15+
No Recovery 15.0- 16.0 ft -
16 - 16.0
SAND and GRAVEL, well graded, brownish gray
(10YR 6/2), loose, moist
17— 0.1
. Sofl Sample:
18— SW.GW silty clay seam at 17.0 ft 75 | GP.23 1719
0.3
19—+ 4
-i| No Recovery 19.0 to 20.0 ft
20 = - 200
- SAND, well graded, brownish gray {10YR 6/2), v
21 SW | ‘oose, wet 04} 75
- 215
5
29 SW wet at 20.5 ft
REMARKS:

BGS = Below Ground Surface

USCS = Unified Soil Classification System
TPV = Totat Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-23

CLIENT: AIMCO

FIELD SCIENTIST: _ Sarah Webb, L.P.G,

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN: 12/8/11

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/8/11

PROJECT NUMBER: M01046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED). 20.5 it

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET 2 OF 2
= c
& 5 L £ 2
2 | £ |3 gl -|=]|8 GP-23
V] > =~ OlE| ]2
@ o 19 . . - R
£ 218 Lithologic Description Zlxlsle
) ] & SElg18| 5| sampelD
o o s Bl lo
22—
0.2
23+ SW 75
No Recovery 23.0-24.0 1t -
24 - - 24.6
GRAVEL with coarse grained sand, well graded,
25 brownish gray (10YR 6/2), dense, wet 0.1
26— GW yellowish red {5YR 5/8) silt seam at 26.0 ft 75
g2 Water Sample:
27— No Recovery 27.0-28.0 1t v GP-23 27
28 : - - - 28.0
SW_ |- | Medium to coarse grained SAND with frace gravel, 285] 02
29 yellowish red (5YR 5/8), dense, wet 17
GRAVEL with trace sand, well graded, yellowish
30 red (5YR 5/8), dense, wet 821 on
GW
31 cobble seam from 28.5 - 30.5 — 2" Dia. Borehole
32 N-No Recovery 30.5-320 1t 120
GRAVEL, well graded, yellowish red (5YR 5/8}, '
334 aw dense, wet oA
34.0 100
34 SAND and GRAVEL, well graded, brownish gray
a5-]sw-cw {10YR 6/2), dense, wet o4
36 38.0
SAND and GRAVEL, well graded, gray (2.5Y 5/1}, Water Sample:
37 -|1¢| dense, wet 0.1 - aP2337
SW-GW| ;
38— Bk 385 88
L il Sample:
19 TSILTY CLAY with trace gravel, gray (2.5Y 5/1), 04 ) 2;‘_;;;?:;.
CcL " stiff, moist ’
40 S 40.0
No Recovery 39.5-40.0 {t
49 - End Of Boring at 40.G ft
42
43
44—
REMARKS:

BGS = Belaw Ground $urface

USCS = Unified Soil Classification System
TRY = Total Phatoicnizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-24

CLIENT: AIMCO

FIELD SCIENTIST:

Sarah Webb, L.P.G.

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN:

121211

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/12/11

PROJECT NUMBER: MO01046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 22.01t

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET 1 OF 3
g g
= S 2 £ =
o | B |8 | 1= 8 GP-24
& = = O]lE] =] 4
@ O . . - Eig|leo|e
£ @ ! Lithologic Description 2128 g
o3 o |@ 2lE| 8|51 SampelD
o -] o h|lF|E|®
o
. Grass/Topsoil 50
14 ,j/ SILTY CLAY with trace gravel, brown (10YR 5/3), ' 13
:? ’ soft, moist '
2- 7 50
CL [~
o
3 Zj No Recovery 2.0 - 4.0 ft -
A
A
4 A 40
1 SAND and GRAVEL, well graded, brown {(10YR
1 B/3), loose, maist
5 1.1
6—swW-GW| 50
7 No Recovery 6.0 - 8.0 ft -
8 e - - 8.0
Fine to medium grained SAND, well graded, brown
(10YR 5/3), loose, moist
g9— SW 1.0
10 - 10.0 75 —2" Dia. Borehole
7| SAND and GRAVEL, well graded, brown (10YR 10
5/3), loose, moist, ’
1 | yellowish red (5YR 5/8) oxidation at 11.0 ft
12 No Recovery 11.0-12.0#
13 1.0
14 SW-GW 75
1.0
15— No Recovery 15.0-16.0 ft
16—
174 c.o
- - 7.5 Soil Sample:
CL ~| SILTY CLAY with trace sand, brownish gray (10YR . .
18 "\6/2), soft, moist . 18.0 - 75 GP-24 17-19
: |1 SAND and GRAVEL, well graded, brownish gray '
19~SW-GW {(10YR 6/2), loose, moist
20—
REMARKS:

B35 = Below Ground Surface

USECS = Unified Scil Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-24

CLIENT: AIMCO

FIELD SCIENTIST:

Sarah Webb, L.P.G.

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN:

1212411

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/12/11

PROJECT NUMBER: MO01046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED). 2201t

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET20F 3
£ c
— o
= ° o = P
2 | £ |® gl ~|=|8 GP-24
0] = = ol El =]
@ o 30 . . - ElBlole
B w13 Lithologic Description 21| g|®
) @z |G Eijg| 8| 5| SampelD
0 3 3 o |F|x]|®»
20 —— - -
| Fine to medium grained SAND, well graded,
| brownish gray (10YR 6/2}, loose, moist
219 SwW c.8
22 B 220 100 X
:*] SAND and GRAVEL, brownish gray (16YR 6/2)
2] loose, wet
23— 0.9
wetat 22,0 f
24—
25 0.8
26— 88
7 . 0.8
=i No Recovery 275-280ft Water Sample:
28~ : - * GP-24 28
29— 0.9
30 75 —2" Dia. Borehole
0.9
31SW-GW
No Recovery 31.0-32.0 ft
32+
335 07
34— 100
35— 1.0
36— SAND and GRAVEL, coarsens with depth, 36.0 -
o¢] 40.0 ft
37— : 0.9
Water Sample:
38— 100| * GP-24 38'
39 1.0
40—
REMARKS:

BGS = Below Ground Surface

USCS = Unified Sail Classification System
TPV = Total Pheloionizable Vapars

NS = Not Surveyed




Boring/Well 1D

GP-24

CLIENT: AIMCO

FIELD SCIENTIST:  Sarah Webb, L.P.G.

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN: _12/12/11

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/12/11

PROJECT NUMBER: M01046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: _Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 22.04

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET 3 OF 3

Lithologic Description

USCS Symbol
USCS Graphic

Stratum Depth (ft)

TPV {ppm})

GP-24

Recovery %
Sample Location

Sample ID

& | Depth BGS (ft}

[an]

'] SAND and GRAVEL, well graded, brawnish gray
i (10YR 6/2), dense, wel

a2-{swaw| |7

43

o
kS

— 2" Dia. Borehole

0.4

100

44 ‘ Y‘,and heave refusal at 44.0 it
45 End Of Boring at 44.0 ft

46

47— Pushed to 48.0 ft to collect a water sample from the
deep saturated zone

48

44.0

48.0

Water Sample:
. GP-24 48'

49—

50—

51—

52—

53~

54—

55

56—

57—

58

58—

60—

REMARKS:

BGS = Below Ground Surface

1JSCS = Unified Sall Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-28

CLIENT: AIMCO

FIELD SCIENTIST:

Sarah Webh, L P.G.

PROJECT LOCATION: Indianapclis, Indianz

DATE BEGAN:

1219111

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/8/11

PROJECT NUMBER: MQ1M046

DRILLING METHOD:; Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 20.0ft

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET10OF2

£ c
= 5 2 s ]
o | £ |% &l =8 GP-28
4} > i 0] E ™
@ @ 19 . . - E|§| 2|
= 2 18 Lithologic Description 2|88
3 n | D E|lae|&] 5| Sampleld
[a] 2 | T I A Y
0 Grass/Topsoil 50
1 SILTY CLAY with some sand and gravel, brown N P
(10YR 5/3), soft, moist is )
75
No Recovery 3.0 - 4.0 ft -
SAND and GRAVEL, well graded, brown {10YR
5/3), loose, moist
4.5
MNo Recovery 2.0 - 4.0 ft 08
Medium to coarse grained SAND with trace gravel, 55
well graded, brown (10YR 5/3), loose, maist 75
yellowish red (5YR 5/8) oxidation from 4.5 -5.5 ft 10
SAND and GRAVEL, well graded, brown (10YR
5/3}, loose, moist B
58— SW-GW \
No Recovery 7.0-8.0 #
g 0.9
10— 75 — 2" Dia. Borehcle
AREE - - - - - 10.561 0.9
114 ..k Fine to medium grained SAND with somelgravel,
sw | o |\well graded, brown (10YR 5/3), loose, moist
12 \yellowish red (5YR 5/8) oxidation from 10.5 - 11.0ft  }120
13-sw-aw] [7{No Recovery 11.0 - 12.0 1t 07
i1 BAND and GRAVEL, well graded, brown (10YR
14 =I'1 B/3), loose, moist 14.0 75
" SAND with trace gravel, well graded, brown (10YR 0.8
15— : 5/3), dense, moist
i6- sw | [-NoRecovery 15.0-16.0f )
j \yeilowish red (OYR 5/8) oxidation from 16.0- 18.0 ft
17— o7
o i8.0 100
18 “3 Medium to coarse grained SAND and GRAVEL, well 06 S0il Sample:
: graded, brownish gray (2.5Y 5/1), moist . OH sampia:
19— SW-GW| . . GP-28 17-19'
20 ¥
REMARKS:

BGS = Below Ground Surface

LUSCS = Unified Soit Classificalion System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well 1D:

GP-28

CLIENT: AIMCO

FIELD SCIENTIST:

Sarah Webb, L.P.G.

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN:

12/9/11

PROJECT NAME: Michigan Meadows Apls

DATE FINISHED: 12/9/11

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT. Geoprobe 6620

H PROJECT NUMBER: MO1046

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 20.0#

25510
SHIET3)

nsilfrmF’oi nals
EEEEEE R Ryl |BORING LOCATION: Cemetery SURFACE ELEVATICN: NS
' SHEET20F 2
£ c
£ e L = 2
n | £ | S 2l | =8 GP-28
O = = OlE| |2
@ o 19 . . - E[B| 2|2
£ 2 |« Lithologic Description 2|z &8|2
= Q & m|>| ol E
) 5} 7] el |ala Sample ID
O jus - O || 2|0
20 2150} SAND and GRAVEL, well graded, gray {2.5Y 5/1) .
SW-GW dense, wet ' , ‘ [
21 21.0| 0.6
SW-GW|- [\l Wet at 20.0 &
22 Medium to coarse grained SAND and GRAVEL, gray ;<20 75
{2.5Y 5/1), dense, wet 07
23-1SW-GW SAND and GRAVEL, well graded, gray (2.5Y 5/1),
dense, wet -
24 24.0
No Recovery 23.0 - 24.0 ft
o5 GW GRAVEL, well graded, gray (2.5Y 5/1), dense, wet 04
25.5
26— oL SILTY CLAY with some gravel, brownish gray 500
(10YR 6/2), stiff, moist 265
EH SILTY SAND and GRAVEL, brownish gray {10YR ’
27 3| 6/2), dense, wat C 08 Water Sarmol
3 afer Sample: e .
28] GP-28 26" I—2" Dia. Borehole
22 sm-am|| 08
30— 50
31 11 No Recovery 30.0-32.0 f -
32 i 32.0
| SBty SAND and GRAVEL, gray (2.5Y 5/1), dense,
Bl wet
33 : 089
SM-GM |
34— ' 100
35 . 35.0| 09
SW Fine to coarse grained SAND, gray {2.5Y 5/1), very
36 dense, wet 38.0
Sand heave refusal at 36.0 fi
a7 End of Boring at 36.0 ft
0
38— Pushed to 38.5 it to collect a water sample from the Water Sample:
deep saturated zone . GP-28 38.5'
39—
40—
REMARKS:

BGS = Below Ground Surface
USCS = Unified Soil Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-30

CLIENT: AIMCO

FIELD SCIENTIST:

Sarah Webb, LP.G.

PROJECT LOCATION:

Indianapolis, Indiana

DATE BEGAN: 12/13/11

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/13/11

PROJECT NUMBER: MG1046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

Jell

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 18.51t

fessionals
el IBORING LOCATION: Cemetery SURFACE ELEVATION: NS
SHEET 10F 2
= 5
) =) 2 =] =
Y 2 |& g |=|8 GP-30
U] = i ale| =3
0 2 . : - E[g| | e
£ ) ! Lithologic Description 21|88
o a |a Ela| 8| 5| SamplelD
fa o 3 wiF | |®w
0 -
E_Grassﬂ'opsoll i 50
1w SHTY CLAY with trace sand, brown (10YR 5/3),
loose, moist
..z
o
2 Hand augered to 5.0 it 100
3 CL
4 A 0.2
o
5 “ 5.0
+ SAND and GRAVEL, well graded, brown (10YR 0.3
5/3}, loose, moist :
6 100
7 yelliowish red (5YR 5/8) oxidation from §.6 - 10.5 ft 0.4
8- -
SW-GW| . 04
9_
10 941 6 2" Dia. Borehole
11— No Recovery 10.5-12.0 ft .
12 - - 12,0
SW | SAND with trace gravel, well graded, brown (10YR
5/3), dense, moist
13 13.0{ 0.5
SAND and GRAVEL, well graded, brown (10YR
5/3), dense, moist
14— \- 100
SW-GW yellowish red (5YR 5/8) oxidation from 13.0 -16.0 ft
15— 14
\-Fine to medium grained SAND seam with trace Soil Sample:
16 gravel 16.0 . GP30 16-18'
: SAND and GRAVEL, well graded, brownish gray
47 |SW-GWE- [:1 (10YR 6/2), loose, moist 06
175
18 Fine to medium grained SAND, well graded, g8
] brownish gray (10YR 6/2), loose, moist ™
sw 0.3
19— \-Wet at 18.5 ft
20— \No Recovery 19.5-200ft "
REMARKS:

BGS = Below Ground Surface

USCS = Unified Soil Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-30

CLIENT: AIMCO

FIELD SCIENTIST:  Sarah Webh, LP.G.

PROJECT LOCATION; [ndianapolis, Indiana

DATE BEGAN:  12/13/11

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/13/11

DRILLING METHOD: Direct Push

§§ PROJECT NUMBER: MO01046

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

io

GW DEPTH (OBSERVED): 18.5ft

Consulling Prof
TG BT D

T35
B Cad o DA EL e e S e

nals
Efml (e,

ERnEE]

BORING LOCATION: Cemetery

SURFACE ELEVATION: N§

SHEET 2 OF 2

Lithologic Description

USCS Symbal
USCS Graphic

Straturm Depth (ft}

TPV (ppm)

Sample Location

Recovery %

Sample D

r | Depth BGS {ft)

SAND and GRAVEL, well graded, brownish gray
(10YR 6/2), loose, wet

\-Becomes finer grained wfth depthto 22.5
22—

23— No Recovery 22.5-24.0 ft
24— Mo longer beceming finer grained with depth
25
26
: No Recovery 26.0 - 28.0 t
SW-GW

29+
30
KAE No Recovery 29.0 - 32.0ft
32+
33

34—

35

L +| BILTY CLAY with trace sand, gray (2.5Y 5/1), very

-\ stiff
36 - \
No Recovery 35.5 -36.0 ft

35.0

36.0

2.2

63

2.4

1.4

Water Sample:
* GP-30 25'

50

1.5

25

2.5

20

a8

Water Sample:
* GP-30 35

Soil Sample:
* GP-30 34-35.%

GP-30

— 2" Dia. Borehole

37 End of Boring at 36.0 ft
38
39-]

40—

REMARKS;

BGS = Below Ground Surface

USCS = Unified Soil Classification System
TPV = Total Photoionizable Vapors

N3 = Not Surveyad




Boring/Well ID: GP-31

CLIENT: AIMCO FIELD SCIENTIST:  Sarah Webb, L.P.G.
PROJECT LOCATION: Indianapalis, Indiana DATE BEGAN:  1213/11
PROJECT NAME: Michigan Meadows Apts DATE FINISHED: 12/13/11

PROJECT NUMBER: MO1046 DRILLING METHOD: Direct Push
DRILLING CONTRACTOR: Earth Exploration |DRILING EQUIPMENT: Geoprobe 6620
DRILLER: Sam Barthalow GW DEPTH (OBSERVED): 18.5 1t
BORING LOCATION: Cemetery SURFACE ELEVATICN: NS
SHEET 1 OF 2
€ 5
£ 5 |2 £ B
o | £ |2 Bl ]| 8 GP-31
@ 5 | £ ole| =3
@ @ O . . - EjS|¢|o
£ w |49 Lithologic Description 2i-| 8|2
(=% &) Q ] = Q E
@ o 5] Eln|lel|l e Sample 1D
fa s 3 I =S I A )]
0 : Grass/Topsail 50
4 77| SILTY CLAY with trace sand, brown (10YR 5/3), ’
7] loose, moist
77 0.2
2— ﬁ% Hand augered to 5.0 ft 100
T a
4 % 0.2
:%/,5-
5 5”/,:?
A
8 ///;:/ 60|03 75
7} SAND and GRAVEL, welt graded, brown (10YR 1
. -:\5/3), loose, moist
5l SW-GW F:\yeliowésh red (5YR 5/8) oxidation from 6.0 - 7.5 ft
No recovery 7.0 - 8.0 ft 04
g .
" TSAND and GRAVEL, well graded, brown (10VR 9%
B a , well graded, brown ... 2% Dia.
10 ] 5/3), loose, moist 0.4 | 63 ia. Borehole
11SW-CW] [ No Recovery 10.5- 12.0 ft )
12 - 12.0
1 SAND and GRAVEL, well graded, brown (10YR 05
115/3), dense, moist '
134 g
yellowish red (5YR 5/8) oxidation from 12.0 - 14.51t 0.7
14— SW-GW "] 83
15— .:} No Recovery 14.5- 16.0 ft
) Soil Sample:
Lo 18.0 £ 1 GP3116-17.5
16 .| SAND, well graded, brown (10YR 5/3), loose, moist 7
N \ -
171 swW | - silty sand seam at 16.5 ft 21
17.5
18- ‘| SAND, well graded, brown (10YR 5/3), dense, wet 75
o 4
. SwW 2 Wetat 185 ft i1
: g\-No Recovery 19.0-20.0fi -
20— -
REMARKS:

BGS = Below Ground Surface

USCS = Unified Soif Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

GP-31

CLIENT: AIMCO

FIELD SCIENTIST:

PROJECT LOCATION: Indianagpclis, Indiana

DATE BEGAN:  12/113/11

Sarah Webb, L.P.G.

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/13/11

PROJECT NUMBER: MO01046

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 18.51t

BORING LOCATION: Cemetery

SURFACE ELEVATION: NS

SHEET 20F 2

USCS Symbol

USCS Graphic

Lithologic Description

Stratum Depth (ft)

TPV {ppm)

Recovery %

Sample Location

Sample |D

r3 | Depth BGS (ft)

28— SW-GW

29—

30

31—

{={1 SAND and GRAVEL, well graded, brownish gray
| (10YR 6/2), loose, wet

{ Well graded sand seam at 21.5 ft

No Recovery 23.0-24.0 ft

No recovery 27.5 - 28.0 ft

320

22

75

1.5

14

88

0.4

05

100

32—

33—

34

35

End of Boring at 32.0 ft due to lost geoprobe tooling

Pushed to 36.0 ft to collect a water sample from the
deep saturated zone

Water Sample:
GP-31 26

Water Sample:
GP-31 38"

36

37+

38—

39—

404

GP-31

—2" Dia. Borehole

REMARKS:

BGS = Below Ground Susface
USCS = Unifled Scil Classification System
TPV = Total Photoionizable Vapors

NS = Not Susveyed




MUNDELL & ASSOCIATES, INC.

BORING LOG

BORING NO: GP-C-01

CLIENT: AIMCO

PROJECT NAME: Michigan Meadows
PROJECT NO: M01048

DRILLER: Mark Hicks

PROJECT LOCATION: Indianapolis, indiana

DRILLING CONTRACTOR: Midway Services, Inc.

BORING LOCATION: West side of Olin Ave. North of Cosseli Rd.
FIELD GEOLOGIST: Leena Lothe & April Nelson

DATE BEGAN: 1/12/07 PAGE 1 OF 1
DATE FINISHED: 1/12/07

DRILLING METHOD: Direct Push

DRILL EQUIP: Geoprobe 5400

GW DEPTH (OBSERVED): 19

DEPTH OF BORING: 20’

TOP OF CASING ELEVATION: N/A

SURFACE ELEVATION: N/A

NOTES: 1 GW sample: GP-C-01 (20"); 2 SS: 7-8", 18-19° COMMENTS:
Lithologic Descripti L Sele (28] 5 |
ithologic Description 2 aE | ° 5 8 o £ = i
g p Symbol % g 3 g ﬁ 5 g % 5 2 g Water Level Information
&= L = e x Q o=
577 3 31 3
ASPHALT: 3" of ASPHALT — 7,025 o4 o
FILL: 9" of FILL gravel, BASE COURSE 100§, B
CL: SILTY CLAY with trace sand, dark gray - 75% —
{10 yr 3/1}, slightly moist 0.1 ¢ |
0.1 |
0.1 | co
0.1
0.1 50% B
SW- FINE TO COURSE SAND with frace to 750 |21 * u
some fine with cccasional orange color (2.5 P 0.4
yr 5/8) =
0.1
» 50% —10.0
- Black staining observed {10 yr 2/1) @ 8' 27 5
0.1 B
SP: FINE TO MEDIUM SAND with trace silt 111 13:00 44
and gravel . - o |
26 50%
—15.0
0.1
07 B
SW: FINE TO COURSE SAND with trace silt 17.00 | 4 4
and gravel, slightly moist, no odor - 0% *_ |
0.1 o
| w
0.1
“End of Boring at 20° 20.00 * —20.0




MUNDELL & ASSOCIATES, INC.

BORING LOG BORING NO: GP-C-07
CLIENT: AIMCO DATE BEGAN: 7/31/08 PAGE 1 OF 2
PROJECT LLOCATION: Indianapolis, indiana DATE FINISHED: 7/31/08
PROJECT NAME: Michigan Meadows DRILLING METHOD: Geoprobef Direct Push
PROJECT NO: MO1046 DRILL EQUIP: Geoprobe
DRILLING CONTRACTOR: Midway GW DEPTH (OBSERVED):
DRILLER: Mark Hicks DEPTH OF BORING: 24
BORING LOCATION: TOP OF CASING ELEVATION: N/A
EIELD GEOLOGIST: Leena Lothe & Gabriel Herbert SURFACE ELEVATION: N/A
NOTES: $8:GP-C-07 (16)(19')(24" COMMENTS:

Uscs 2} c a
; : o Ecoi D = 2§ = =
Lithologic Description Symbol| 3 B8 k= ’ g % 2 53 Notes
sn=|og = g 8 £ 2=
o & W 3 ]
0N
GC: brown silt, (10YR 4/3) b o
< 4
P/ 7 13 B
. Af
;'@ffﬁ 75% B
e :
O i
o) ]
}Xé 1.2 5.0
L I
SP: fine to med sand w/ trace gravel, dry, 80%
slight ador (10YR 5/8)
18 B
1.7 B
10
S sfight odor (T0YR 4/4) at 10 80% —10.0
0.9 B
12*
gravel layer, siight odor at 12° B
1.3 B
15
black color, orange ceolor, sugar odor, dry (10YR 3.5 —18.0
5(6) at 15"
ﬁ‘ GP.C-07 (167} |
1.6 B
* GP-C-07 (187} |
18 B




wet at 20'

20

18

0.6

End of Boring

GP-C-0T (24} |

—20.0

—25.0

[t
o
-]




MUNDELL & ASSOCIATES, INC.

- BORING LOG

BORING NO: GP-C-08

CLIENT: AIMCOQ

PROJECT LOCATION: Indianapolis, Indiana
PROJECT NAME: Michigan Meadows

PROJECT NO: MO1046

DRILLING CONTRACTOR: Midway

DRILLER:

BORING LOCATION:

FIELD GECLOGIST: Leena Lothe & Gabriel Herbert

DATE BEGAN: 7/31/08 PAGE 1 OF 2

DATE FINISHED: 7/31/08

DRILLING METHOD: Geoprobe/ Direct Push
DRILL EQUIP:

GW DEPTH (OBSERVED):
DEFTH OF BORING: 24
TOP OF CASING ELEVATION: N/A
SURFACE ELEVATION: N/A

20

orange color at 18

0.4

NOTES: S5:GP-C-08 (6')(20')(24") COMMENTS:
Uscs [ c o
. ; " Eco =] = L 5 - s
Lithologic Description Syrabol 288 ot g 2 & 2 23 Notes
0T oo & & s E o<
r = a
GRASS: grass, topsoil 1" i | l 1 1 | i
Cl.; silty ctay w/ trace sand, dry, no odor {2.5
YR 3/3) 0.7 =
cL
80% B
3
SP: fine sand w/ trace to medium gravel 14 B
17 [ 55, 0
70% * GP-C-DB (&)
1.4 B
1.2 B
SP: fine sand w/ trace gravel, dry, slight ador 70% —10.0
{2.5Y 414) at 18
0.7 B
coaonn
bononog 13°
coaaoon |
SW: 13' fine sand W/ trace gravel, no odar, 20
dry.
70% B
13 —15.0
0.8 ™
80% B




wet at 20°

it 20

0.8

20%

End of Boring

GP-C-08 (20}

GP.C-08 (24" |

—20.0

—25.0

ow
D
-]




MUNDELL & ASSOCIATES, INC.
BORING LOG BORING NO: GP-C-09

CLIENT: AIMCO DATE BEGAN: 8/1/2008 PAGE1 OF 2
PROJECT LOCATION: Indianapolis, Indiana DATE FINISHED: 8/1/2008

PROJECT NAME: Michigan Meadows DRILLING METHOD:

PROJECT NG: M01048 DRILL EQUIP:

DRILLING CONTRACTOR: Midway GW DEPTH {OBSERVED}: 20'
DRILLER: DEPTH OF BORING: 28’

BORING LOCATION: TOP OF CASING ELEVATION: N/A
FIELD GEOLOGIST: Leena Lothe & Gabriel Herbert SURFACE ELEVATION: N/A
NOTES: S5:GP-C-09 (8')(18')(28") COMMENTS:

Uscs

Lithologic Bescription
Symbol

Notes

Stratum
Depth
{feet)
PID
Readings
Rec. %
Sample
Location
Sample ID
Depth
(feet)

Grass: topsoil 2" , | ! | I | o

CL: clay w/ trace to some sand, no odorm dry,

(7.5YR 4/3). // 12 n

1.4

SW: fine fo medium sand w/ frace gravel, dry,
no odor {10YR 6/4}

19 5.0

2.0

‘*’ GP-C-09 (3

1.8

—10.0

SP: fine to medium sand w/ trace gravel, dry, Seacoa

no odor (10YR 6/4) aBonas
oocooon
oooooo
ge8a88 21
cosoon
ooaano
ooodoo
e L
aooooo

oooooag 13

gravel with pebbles at 13" cooono 20

cozoog —15.0

oogaon 2'5

Eaoaon 2.4

Booaang 18°

anopoa |
wet at 18' EEEEEE %’ GP-C-09 (18

Ro
B 18




1.8
23"
soft-aran glay ai23a1veet, vroder 648 Y281 1.5
4/1).
1.8
SW: medium sand w/ trace silt, ne odor, wet
1.4

End of Boring

GP-C-09 (28" [~

—20.0

—25.0

th
&
@




Boring/Well ID: MMW-C-02D
CLIENT: AIMCO FIELD SCIENTIST:  Sarah Webb, L.P.G.
PROJECT LOCATION: _Indianapolis, Indiana DATE BEGAN: 12/5/11
PROJECT NAME: Michigan Meadows Apts DATE FINISHED: 12/6/11
PROJECT NUMBER: M01046 DRILLING METHOD: Birect Push
DRILLING CONTRACTOR: Earth Exploration  |{DRILLING EQUIPMENT- Geoprobe 6620
DRILLER: Sam Barthalow GW DEPTH (OBSERVER): 20.0 ft
BORING LOCATION: 8. of Plaza SURFACE ELEVATION: NS
SHEET 1 OF 2
£ c
€| 3 |¢ £ L
%) [ S o ~|3%]§& MMW-C-02D
o = 3 O = == | 3
@ B . ) - E{g|ele
£ W |« Lithologic Description 2|l 8|2
= O Q B> | 0| E
© [0} 73} STiaie|a Sample ID
O o 35 wlF|E]|®w
0 Grass/Topsol ™ 2" Dia. Borehole
1— SILTY SAND with trace of gravel, brown (10YR 1.8
513), dense, moist
2~ 75
sMm (i I 2.1
3_
} No recovery 3.0-4.0 f -
4
4 SAND with trace gravel, well graded, brown (10YR
5 5/3), locse, dry 16
6— SW |7 100
74 o .1
8 " " " - 8
Fine to medium grained SAND with frace gravel, well
g 1| graded, brown (10YR 5/3), loose, dry 17
10— ] 100
11 ) 19
12— 1 H
15 Bentonite Seal
13- SM i 2.4
14— 1] 100 2" PVC Riser
15 L 20
16—
1.0
17—
— - 17.5 £ Sail 5 ls:
184 » o4 Fine to medium grained SAND, poorly graded, brown 11| 75 M(;JIEW-&;_‘.”-]E?:ZTD
N{1OYR 5/3), dense, moist 17.5.19.0'
19—
yellowish red (5YR 5/8) oxidation from 17.5- 19.0 ft
20 \
sp .- -{*No Recovery 19.0 - 20.0 ft
29— o IkWet at 20.0 ft 0.9
- | -Significant sand heaving problems from
22— Colz200-2201 50 | * | Water Sample:
MMW-C-020
23~ | No Recavery 22.0 - 24.0 ft - 2.0
24 :
REMARKS:
BGS = Below Ground Surface
USGS = Unified Soil Classification System
TPV = Total Photoiorizable Vapors
N3 = Not Surveyed




Boring/Well iD:

MMW-C-02D

CLIENT: AIMCO

FIELD SCIENTIST:  Sarah Webb, L.P.G.

PROJECT LOCATION:

Indianapoitis, Indiana

DATE BEGAN: 12/5/11

PROJECT NAME: Michigan Meadows Apts

DATE FINISHED: 12/6/11

PROJECT NUMBER: M01048

DRILLING METHOD: Direct Push

DRILLING CONTRACTOR: Earth Exploration

DRILLING EQUIPMENT: Geoprobe 6620

DRILLER: Sam Barthalow

GW DEPTH (OBSERVED): 20.0 ft

BORING LOCATION: S. of Plaza

SURFACE ELEVATION: NS

SHEET20OF 2

USCS Symbol

Lithologic Description

USCS Graphic

Straturn Depth (it}

TPV (ppm)

MMW-C-02D

Sample I

Recovery %
Samgple Location

r | Depth BGS (ft)

33
34—
35+

30—-SW-GW

] Fine to coarse grained SAND and GRAVEL, well
| graded, gray (2.5Y 5/1), dense, wet

Significant sand heaving preblems from
28.0-36.0 ft

36

0.4

100

Bentonite Seal

06

0.5

2" PVC Riser
100

6.z

0.1

* | Water Sample:
MMW-C-02D
32.0'

—Sand Pack

100

~—Screen
= (2" Slotted PVC})

36
37+
38— CL
39+

T SILTY CLAY, Gray (2.5YR 5/1) very iff, moist

40

0.1

0.1

100

Soif Sample:
« MMW-C-020

40
414 cL

| SILTY CLAY, gray (2.5Y 5/1), very stiff, moist

0.2

40.0 - 42.0'

100 Water Sample:
MMW-C-02
* 42.00

42
43
44
45
46
47
48

End of Boring at 42.0 ft

REMARKS:

BGS = Below Ground Surface
USCS = Unified Sail Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




MUNDELL & ASSOCIATES, INC.

BORING NO: MMW-4D

BORING LOG
CLIENT: AIMCO DATE BEGAN: 08/25/04 PAGE 1 OF 3
PROJECT LOCATION: Indiarapolis, Indiana DATE FINISHED: 08/25/04
PROJECT NAME: Michigan Meadows DRILLING METHOD: HSA with 4’ Geaprobe Sampler
PROJECT NO: M01046 DRILL EQUiP: CME 70
DRILLING CONTRACTOR: American Drilling Services GW DEPTH {OBSERVED): 11.5'
DRILLER: Bemie Byers DEPTH OF BORING; 656
BORING LOCATION: Grass Area NW of basketball pole TOP OF CASING ELEVATION: 71164
FIELD GEOLOGIST: Leena Lothe SURFACE ELEVATION: N/A '
NOTES: Soil sample MMW-4D collecfed a} & - 10' COMMENTS: Sand heaving, drillers washing split spoon, spl. b
o
Uscs 8 . o =}
Lithologic Description E€z|aBE| ¥ |2 £ 2 |S= ;
2] P Symbo! g § 3 E 281y g 3 B 53 Water Level Information
b i o | K w 9 & 0=
T o
TOPSOIL: About a foat of lopsoil with grass,  FZany] = T CasidgH FHH
potential fill materiat - fine to medium sand 0.8 and HHL
with frace gravel - - Conerete {E .
SW: FINE TO MEDIUM SAND with trace to 0.8 Bentonite
some gravel, brown (10 YR 4/3), dry, no odor . | Grout
ia £0% 3 >l P
- black (2.5Y 2/2) coloration gt approximately i} &( x
K -
bl b
6.7 B Riser x S
_5-0 -
7.3 .
60Y% B (
6.0 ’ 5‘
- intermittant red coloration observed (2.5 YR 0 > >
48y at 7 6.1 x x(
NA _ .
- gray (2.5 YR 5/0) coloration observed at & 3
gray ( ) 72 ‘% Xi X(
—10.0 .
60% .
7.4 ’ >
SM: SILTY CLAYEY SAND, brown (10 YR [ w [\

M 413}, dry, no odor 54 | Water
SW: FINE TO MEDIUM SAND with trace fo B > | level on
som¢e fine o medium gravel, clayey sand, | 5.8 y 1 825104
sirong brown (7.5 YR 5/G}, dry, no odor 154 i'l | X(

SM: SILTY CLAYEY SAND mixure, shight Mighhi13.0 .
ditationary property observed, gray (10 YR Ayl 4.2
511}, dry, no odor e 709 — >
CL: SILTY CLAY with brace to some sand, . 6.6 ’ XE xf
wet, no odor 150
SW: FINE TO MEDIUM SAND with lrace to ' :
some sift, wet, no odor 58 : >
SP: FINE TO MEDIUM SAND - silty-clayey - &( N
sand, trace fo some gravel, wet, no odor
‘{180 " N S
R ETY
= 36 N SE
S 80% 208 : :
4.6




MUNDELL & ASSOCIATES, INC.

BORING LOG ,

BORING NO: MMW-4D

CLIENT: AMCO
PROJECT LOCATION: Indianapolis, Indiana
PROJECT NAME: Michigan Meadows
PROJECT NO: MD1046

DRILLER: Bemie Byers

FIELD GEOLOGIST: Leena Lothe

DRILLING CONTRACTOR: American Drilling Services
BORING LOCATION: Grass Area NW of basketbail pole

NOTES: Soil sample MMW-4D collected al 9 - 10°

DATE BEGAN: 08/25/04 PAGE?2 OF 3

DATE FINISHED: DB/25/04

DRILLING METHOD: HSA with 4’ Geoprobe Sampler
DRILL EQUIP: CME 70

GW DEPTH (OBSERVED): 11.5'

DEPTH OF BORING: 66'

TOP OF CASING ELEVATION: 711.64

SURFACE ELEVATION: NA

COMMENTS: Sand heaving, drillers washing split spoon, spl.

3

. ) o uscs| g $.l e o5 o i
Lithologic Description Symboll 5 58| 2 BE[ G 2 = 3 |8 § Water Level Information
tos{kagl & - E =
S a3 3
{730 - 5}
S >l D
R NN
- o [—-25.0 .
SW: FINE TO MEDIUM SAND wilh trace to 25.0 100% :
some fine (o medivm gravel, moist, ne odor 6.4 >
NN
B > Riser
38.0 3 5( 5(
29.0 B . D
8.0 e &( x
30.9 90% ) ' :
8.1 >
GM: SANDY GRAVELS, | _ .
GRAVEL-SAND-SILT mixtures, wel, no odor l 5‘
- NN
SW: FINE TO MEDIUM SAND with trace lo B >
some sill, and trace to some gravel, wet, no 7.5 k x(
odor B5% —35.0 -
SM: SILTY SANDY CLAYEY mixture 7.4 ; NS
N
- slope chips & pebbles naoted at 35.5' B > >
- A
SW: FINE TO MEDIUM SAND wilh some clay 6.0 [ :
(sofl), wet, no odor ' I\ S(
a2 65% - 40,0 : :
N D
- cobble chips fayer observed at 40", 45', and at i > >
50‘ {34 inches of cobble at 507 . g
& i N
- ' >
o VI
|--45.0
55% I “_1

-




MUNDELL & ASSOCIATES, INC. :
BORING LOG _ BORING NO: MMW-4D

PAGE 3 OF 3

DATE BEGAN: 08/25/04
DATE FINISHED: 08/25/04
DRILLING MEYHOD: HSA with 4’ Geoprobe Sampler
DRILL EQUIP: CME 70

GW DEPTH (OBSERVED): 11.5°

DEPTH OF BORING: 65

TOP OF CASING ELEVATION: 711.64

CLIENT; AIMCO

PROJECT LOCATION: Indianapolis, Indiana
PROJECT NAME: Wichigan Meadows

PROJECT NO: MO1046

DRILLING CONTRACTOR: American Diilling Services-
DRILLER: Bernie Byers

BORING LOCATION: Grass Area NW of basketbal pole

FIELD GEOLOGIST: Leena Lothe SURFACE ELEVATION: N/A
NOTES: Soit sample MMW-ID collected a1 & - 10’ COMMENTS: Sand heaving, diillers washing split spoon, spl. B[
_ uscs 8_ I c lazg | &
Lithologic Description 5851088 ¥ |88 2 (55| WaterLevel Information
Symbo|mo o=~ § & ] E @ o @
Ep&nga &J o S E 0=
@ T 2 - »
38
B it Sand
Pack
u Screen
12.3
55% 50,0
10.2
7.0
104 75% 95.0
6.1
90% - 60.0
1.0
itiainie Sump
CL: HARD COMPAGT GLAY, with lrace 1o g/ : ﬁ:;‘f;
some sand, moisl, no odor o
[ 3| eap)
/ 3.5 H
, / 60% —65.0
/ 4.9
- End of the Boring at 66' B




MUNDELL & ASSOCIATES, INC.

BORING NO: MMW-5D

BORING LOG
CLIENT: AIMCO DATE BEGAN: 058/24/04 PAGE1 OF 3
PROJECT LOCATION: Indianapalis, indiana DATE FINISHED: (8/24/04
PROJECT NAME: Michigen Meadows DRILLING METHOD: HSA with 4' Geoprobe Sampler
PROJECT NO: MD1046 DRILL EQUIP: CME 70
DRILIING CONTRACTOR: American Drilling Services GW DEPTH (OBSERVED): 120
DRILLER: Bemie Byers DEPTH OF BORING: 51'
BORING LOCATION: Ceniral area of the norlhemn fenceline TOP OF CASING ELEVATION: 711.75
FIELD GEOQLOGIST: Leena Lothe SURFACE ELEVATION: NA
NOTES: Soil sample MMW-50 collected at 11° COMMENTS: Sand heaving, split spoon after 19
) _ o USCS| e o 8.l e los a |
Lithologic Description (2850 BE] 5 23 2 | &% | WaterLevel Information
Symbo ESE a g o o & o £ o o
o a~ | @ w 5 o o=
x oy
TOPSOIL: About a foot of lopsail, top two o o] O T HH
inches asphalt NA and -
|- C te fiL R
SP: FINE TO MEDIUM SAND with trace onerete |y Y Bentonite
gravel, dark yellowish brown (10YR 4/6), 28 : -} Grouwt
intemmittant gray (10 YR 5/1) and red {(10R - > >
446} coloration, dry, no odor 43 70% . -
SW. FINE TO MEDIUM SAND with trace to ' S X
some gravel, dry, ho odor ™ . .
X > >
3 Riser ¢ |
NA N
— 5.0 : :
4.0 P
76% B (
bR
7.2 p
5 NN
8.0 > .
i _ 6.1 I\ 3(
SM: SITY CLAYEY SAND mixture, with trace
to some gravel, dry, no odor 80% — 10,0 .
7.2 D>
SW: FINE TO MEDIUM SAND with medium to
large coarse gravel (10-12"), moist, no odor B X S
4.0 .
[ g
>_ Water
NA levelon
- N\ 8722100
4.9 .
N >l P
75%
5.4 N N
—15.0 ' .
SP; FINE TQ MEDIUM SAND with trace to 1 .
some gravel, wet, no odor 7.2 . >
[ DL P
i Dl D
EW: FINE TO MEDIUM SAND with tace 1o 19.0 y :
ol some gravel, wel, ne odor 7.8 X S
: §0% -~ 20.0 . .
13,1 >
A




BORING LOG

MUNDELL & ASSOCIATES, INC.

BORING NO: MMW-50

CUENT: AIMCO

% . PROJECT NAME: Michigan Meadows
PROJECT NO: MO1046

DRILLER: Bernie Byers

FIELD GEOLOGIST: Leeha Lothe

PROJECT LOCATION: Indisnapobis, indiana

NOTES: Soif sample MMW-5D collected at 11*

DRILLING CONTRACTOR: American Diilling Services

BORING LOCATION: Ceniral area of the northem !ehce[ine

DATE BEGAN: 08/24/04 PAGE?2 OF 3

DATE FINISHED: 08/24/04
DRILLING METHOD: HSA with 4' Geoprobe Sampier

DRILL EQIIP: CME 70

GW DEPTH {OBSERVED); 12.0°

DEPTH OF BORING: 51'

TOP OF CASING ELEVATION: 711.75
SURFACE ELEVATION: N/A

COMMENTS: Sand heaving, splil spoon after 19

1]
uscs o - c =
Lithologic Description Eeol 28 & £ 8 e [£= - :
g P Symbol| 8§ § o gEl s B3 2 |38 Water Level Information
n 2 i w 5 e =
- N P‘L
SV FINE TO MEDHM SAND with trace 1o N >
some gravel, wet, no ador 10.6 _\( 3(
70% —25.0 : .
12.4 >
B y > | Riser
SW: FINE TO MEDIUM SAND with trace (o -
some gravel, wet, no odor 13.7
90% —30.0
- coarse gravel & gravel chips noted at 30.8' 15.5
SW: FINE TO MEDIUM SAND with trace to 3
some gravel, lrace sili, wet, no odor 4.5
0% - 35.0
53
SW: FINE TO MEDIUM SAND with trace to i
soMme gravel, wel, no odor 29.3
oY, —40.0
23.7
SW: FINE TO MEDIUM SAND with trace to i
some gravel, trace sill, wel, no odor a5
106% —45.0




MUNDELL & ASSOCIATES, INC.
BORING LOG

BORING NO: MMW-5D

CLIENT: AIMCQ

PROJECT LOCATION: Indianapelis, Indiana

PROJECT NAME: Michigan Meadows

PROJECT NO; MO1046

DRILLING CONTRACTOR: American Diifling Services
DRILLER: Bemie Byers

BODRING LOCATION: Central area of the northern fenceline
FIELD GEOLOGIST: Leena Lothe

NOTES: Soil sample MMW-5D callected at 11"

DATE BEGAN: 08/24/04 PAGE3 OF 3

DATE FINISHED: 08/24/04
DRILLING METHOD: HSA with 4’ Geoprobe Sampler

DRILL EQUIP: CME 70

GW DEPTH (OBSERVED): 12.0°

DEPTH OF BORING: 51"

TOP OF CASING ELEVATION: 711.75
SURFACE ELEVATION: NA

COMMENTS: Sand heaving, spiil spoon afler 19°

n
. uscs 4 = o
: ; - Es . = 2 5 —_ .
Lithologic Description eymboll ESI0EE| 5 (23 2 |5 % | WaterLevel Information
ymelggelagal 8 [ £ 8 E |8€
0 o 14 “ ]
= v
CL: COMPAGT CLAY, wilh Irace Io some 455 |14.B
sand, moist, no odor /
/ NA
/ s0% —50.0
- noled a thin sand seam al 50.25' // 12.2 :
- End of the Boring at 5T B
55,0




MUNDELL & ASSOCIATES, INC.

BORING NO: MMW-5D

BORING LOG
CLIENT: AIMGO DATE BEGAN: 08/23/04 FPAGE1L OF 3
PROJECT LOCATION: Indianapolis, Indiana DATE FINISHED: 08/23/04
PROJECT NAME: Michigan Meadows DRILLING METHOD: HSA with 4' Geoprobe Sampler
PROJECT NO: MGO1045 DHRILL EQUIP: CME 70
DRILLING CONTRACTOR: American Drilling Services GW DEPTH (OBSERVED): 14.0°'
DRILLER: Bermnie Byers DEPTH OF BORING: 51
BORING LOCATION: NW area along northemn fenceline TOP OF CASING ELEVATION: 71268
FIELD GEQLOGIST: Leena Lothe SURFACE ELEVATION: N/A
NOTES: Soil sample MMW-6D collected at 11-12' COMMENTS: split spoon afler 24"
1]
uUscs g « =]
N . . Ee . o~ | . o o L
Lithologic Description SEEioRE| % leg 2 122! Water Level Information
Symbollpw|gF ol | 4 | E B E |2e
505 :% = © & 9 c‘r‘} o =
N M e 8.0 L | o
TOPSOIL: Top two inthes asphalt followed by ~ pview NA Casing] 1
4 inches base gravel | aCnd
o — oncre{e (- -
SW: FINE TO MEDIUM SAND with frace to N l( Benfonite
?or{:g fine to medium gravel, reddish browr: 6.7 Grout
5 YR 4/3), dry, no odor - I .
T5%
14 PP
- yellow (2.5 Y 7/6) coloration noted at 3.5', 23 : >
roots nofed. iy — Riser ? >
5.0 S
. b P
0% B ' (
23 ’ i\ AN
25 , >
SP: FINE TO MEDIUM SAND with trace fo | (
some gravel, red (10 R 4/8) coloration noted X X
at approx. &, dry, Ro odor 1.7 . -
SW. FINE TO MEDIUM SAND with frace 1o = >
some gravel, light yellowish brown (2.5Y 6/3) : '
moist, no odor 27 5(
—10.¢
75% .
3.6 >
48 % {
CL: SANDY SILTY CLAY with trace to some MWmw-eD | S k
motifed sand, red coloration {10R 4/8), moist,
no odor 31 8 A
5.6 . .
- . 4N
4 70% © | Water
7.3 5.( Ievel on
- 15.0 8/23/04
7.7 .
Dl P
56 I\ 5(
5.8 g >
75% B NN
8.1 . .
6.1 . .
200 NN
NA . .
| i o
SP; FINE CLAYEY SILTY SAND, with trace to ]
some gravel, gray {2YR 5/0), we!, no odor- 3.5 N X
SW: FINE TO MEDIUM SAND with trace to -3 65% B

sone gravel, wel, no odor




r'

MUNDELL & ASSOCIATES, INC.

BORING NO: MMW-6D

BORING LOG
CLIENT: AIMCO DATE BEGAN: 08/23/04 PAGE2 OF 3
PROJECT LOCATION: Indianapolis, Indiana DATE FINISHED: 08/23/04
PROJECT NAME: Michigan Meadows DRILLING METHOD: HSA with 4° Geaprobe Sampier
PROJECT No: MO1046 DRILL EQUiP; CME 76
DRILLING CONTRACTOR; American Drilling Services GW DEPTH (OBSERVED): 14.0'

DRILLER: Bernie Byers DEPTH OF BORING: 51°
BORING LOCATION: NW area along northem fericeling TOP OF CASING ELEVATION: 712.68
FIELD GEOLOGIST: Leena Lothe SURFACE ELEVATION: N/A
NOTES: Soil sample MMW-6D coltected af 11-12' COMMENTS: split spoon afier 24'
Lithologic Descrioti USCs |- §§~ ] o £ 2 1.
itnoiogic Description 55 2 ° a 2 K = 5 ;
g p Symbol §§§ o 25| g 1B % 2 (5§ Water Level Information
-
SP:FINE SILTY SAND, with trace to some 23.0
gravel, wel, no odor 0.8
240 B
5.3
- 0% 25,0
62
16.2
50% N
4.1
9.6
50% B
10.8
—30.0
SW: FINE TO MEDIUM SAND with frace to 30.0
some silll, wel, no edor 5.2
§0% -
55 7
—35.0
" 3 = Sand
SP: FINE TO MEDIUM BAND with trace to %7-25— 14.7
same gravel, trace sit, wet, no odor gers | ) | i} Pack
SW: FINE TQ MEDIUM SAND with lrace fo 25.1 8%
some gravel, wet, no odor )
B Screen
—40.0
17.4
0% —45.0




MUNDELL & ASSOCIATES, INC.

BORING LOG

BORING NO: MMW-6D

CLIENT: AIMCQ

PROJECT LOCATION: indianapoiis, Indiana
PROJECT NAME: Michigan Meadows

PROJECT NO: M{1048

DRILLING CONTRACTOR: American Drilting Services
DRILLER: Bemie Byers '

BORING LOCATION: NW area along norhemn fenceiine
FIELD GEOLOGIST: Leenz Lothe

NOTES: Soil sample MMW-6D collected at 11-12°

DATE BEGAN: 08/23/04 PAGE3 OF 3

DATE FINISHED: D8/23/04

DRILLING METHOD: HSA with 4 Geoprobe Sampler
DPRIEL EQUIP; CME 70

GW DEPTH (OBSERVED): 14.0°

DEPTH OF BORING: 51

TOP OF CASING ELEVATION: 712.68

SURFACE ELEVATION: N/A

COMMENTS: split spoon after 24°
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- End of the Boring at 51" B




MUNDELL & ASSOCIATES, INC.

BORING LOG

BORING NO: MMW.75

CLIENT: AIMCO

PROJECT LOCATION; Indianapolis, Indiana
PROJECT NAME: Michigan Meadows
PROJECT NO: MO1046

DRILLER: Bemie Byers
BORING LOCATION; NW comer well
FIELD GEOLOGIST: Leena Lothe

DRILLING CONTRACTOR: American Drifling Services

NOTES: Soil sample MMW-75 coliecled at 15.5:18.5'

DATE BEGAN: (8/24/04 PAGE1 OF 2

DATE FINISHED: 08/24/04

DRILLING METHOD: HSA with 4' Geoprobe Sampler
DRIL.L EQUIP; CME 70

GW DEPTH (OBSERVED): 16.0'

DEPTH OF BORING: 26

TOP OF CASING ELEVATION: 71235

SURFACE ELEVATION: NI/A

COMMENTS: split spoon after 24

uscs g c o
. - " Ec~ F= == L 8 £ = H
Lithologic Description Symbol 23f|o 1591 El 5 2 = z 2 o | Waler Level Information
soSilal) o [ E a5 &
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ASPHALT: Top three inches asphalt followed S Casitdd HH
by subase 1.2 and Tt i L
SW: FINE TO MEDIUM SAND, potential filt B Conerete g v .
with trace fine to medium gravel, fight 41 . - gem‘m“c
yellowish brown (2.5 Y 6/4}, dry, no odor > rout
. 20% B .
- color change beyond 2.0' to dark yeliowish : X
brows {10 YR 3/4) - *
6.7 -
' 5 >i P
5.6 Riser x( x
— 5.0 . N
4.8 > )
oo 80% 5 N
SW: PEBBLES with trace fine sand, gray (10 " '
YR &/1), dry, no odor =
4.9
5.4
7.1
Q0% —10.0 Sand
B.8 Pack
5.4
49 Screen
T4
80% B
6.8
—15.0
SP: FINE TGO MEDIUM COARSE SAND, dark
grayish browa (10 YR 4/2) moist, no odar 67
*_ 3 Water
4.2 i levelon
- o 8/24/04
55
90% B
7.3
74
—20.0




MUNDELL & ASSOCIATES, INC.
BORING LOG '

BORING NO: MMW-7S

CLIENT: AIMCO

PROJECT LOCATION: Indianapaolis, Indiana
PROJECT NAME: Michigan Meadows

PROJECT NO: M0O1046

DRILLING CONTRACTOR; American Exilling Services
DRIALER: Bemie Byers

BORING LOCATION; NW comer well

FIELD GEOLOGIST: Lecna Lothe

NOTES: Soil sample MMW.-7S collecled at 15.5-16.5

DATE BEGAN: 08/24/04 PAGE 2 OF 2
DATE FINISHED: 08/24/04

DRILLING MEYHOD: HSA with 4' Geoprobe Sampler
DRILL EQUIP: CME 70

GW DEPTH (OBSERVED); 15.0°'

DEPTH OF BORING: 26

TOP OF CABING ELEVATION: 71235

SURFACE ELEVATION: /A

COMMENTS: split spoen after 24

- End of the Boring at 26"
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Boring/Well ID:

MMW-13D-A

CLIENT: AMMH

FIELD SCIENTIST: Mark Breting

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN: 3/5/2013

PROJECT NAME: Michigan Plaza

DATE FINISHED: 3/11/2013

PROJECT NUMBER: M01046

DRILLING METHOD: Geoprobe

DRILLING CONTRACTOR: SCS Environmental

DRILLING EQUIPMENT: 6620 DT

DRILLER: Andy Hermes

GW DEPTH (OBSERVED): 20+t

BORING LOCATION: 3' NW of MMW-8S

SURFACE ELEVATION: NS

SHEET 1 OF 4
£ c
£ 3 | £ £ £
= & 5 2l _[=] e MMW-13D-A
o £ (o] o
(0] e s ] £ = =
o w19 . . - el&|g|e
£ I Lithologic Description 21| 8lg
& b | & Sla| 8| 58] Comments
O 3 3 ODiFE || ®»
0 7] SILTY CLAY, yellowish brown, slightly molst
74 {confirming lithology to original boring)
1 j
7
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3_ '/'//
]
ey
4 ////’ 4.0
Blank Drill 4 ft to 20 ft '
85—
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10 —2" Dia. Borehole
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18—
19—
20+ @ bl — e — e — - — — — n S
REMARKS!

BGS = Below Ground Surface

USCS = Unified Soil Classification System
TPV = Total Photoionizable Vapors

NS = Not Surveyed




Boring/Well ID:

MMW-13D-A

CLIENT: AMMH

FIELD SCIENTIST:  Mark Breting

PROJECT LOCATION:

Indianapolis, Indiana

DATE BEGAN: 3/5/2013

PROJECT NAME: Michigan Plaza

DATE FINISHED: 3/11/2013

PROJECT NUMBER: M01046

DRILLING METHOD: Geoprobe

DRILLING CONTRACTOR: SC8 Environmental

DRILLING EQUIPMENT: 6620 DT

DRILLER: Andy Hermes

GW DEPTH (OBSERVED): 20 ft

BORING LOCATION:  3' NW of MMW-85

SURFACE ELEVATION: NS

03-12-2013 TA\2001\M01046 Michigan Meadows Apts\Data\Boring LogsWMiscellanecus Files\MMW-13D-A ber

SHEET 20F 4
£ c
= = 3] = g
& 5] = =3 =
w | € |8 | ~|=|8 MMW-13D-A
© alE 5
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o S Bt Lithologic Descripti Ej{&|le|e
£ @ oa ithologic Description 2|1l ale
g % 8 g ﬁ 3| & Comments
[a} 3 =’ Dl | ®
20 T o e e mm —m — — — X
sp | fine SAND, gray (10 YR 6/1), loose, wet,
o1 ‘| hon-plastic, with trace granules .
fine to coarse SAND, gray (10 YR 6/1), loose, wet, '
non-plastic
22— 80
Sw
23
24 e e — — - — e — 240
| fine SAND, gray (10 YR 6/1), loose, wet,
-plastic, with & tles
05 sp non-plastic, with trace granule 00
= " 2586
26 zi| fine to coarse SAND and fine to coarse 78
=] GRANULES, brown (10 YR 5/4), loose, wet,
=i non-plastic, granules subangluar {o rounded
27 i 0.0
28—
29— NR
30— o —2" Dia. Borehole
314 NR
SW-GW
32~
33 6.2
34 100
35— 0.1
36—
37— : 0.0
bl - - 374
<) SILTY CLAY, dark gray (10 YR 4/1), medium stiff,
384 oL [ slightty moist, slightly plastic, with some subangular 100
g i
| granules
39 - - 39.0| 19
sw | fine to medium SAND, gray (10 YR 6/1), dense,
‘| wet, non-plastic
40~ b ————_——_ = — = = —
REMARKS:

BGS = Below Ground Surface

USCS = Unified Soil Classification Systern
TPV = Total Photoionizable Vapors

NS = Not Surveyed
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Boring/Well ID: MMW-13D-A
CLIENT: AMMH FIELD SCIENTIST:  Mark Breting
PROJECT LOCATION: Indianapolis, Indiana DATE BEGAN: 3/5/2013
PROJECT NAME: Michigan Plaza DATE FINISHED: 3/11/2013
PROJECT NUMBER: M01046 DRILLING METHOD: Geoprobe
DRILLING CONTRACTOR: SGCS Environmental [DRILLING EQUIPMENT: 6620 DT
DRILLER: Andy Hermes GW DEPTH (OBSERVED): 201t
BORING LOCATION: 3' NW of MMW-85 SURFACE ELEVATION: NS ;
SHEET 3 OF 4
g 5
g - o = =
- £ |5 8l f=]|$ MMW-13D-A
0] = = SClE| |2
@ i , . - E[&|¢g]|e
= ® 14 Lithologic Description 2|88
53 o | @ Elalai 5| Commens
s} O 2 70 I e s <
40 Tfine SAND, gray (10 YR 6/1), dense, wet,
non-plastic
41— 0.0
8P
47— 100
43 43.1] 0.0
4 CLAYEY SAND and fine to coarse GRANULES,
44 | gray (10 YR 6/1), loose, very moist to wet,
non-plastic, with small ptece of clay mixed in at
143.21t
45— ; 0.05
SW-F42
46 50
47— NR
48 SAND and fine to coarse GRANULES, gray (10 YR 480
1 6/1), loose, very moist to wet, non-plastic
49— 0.0
SW-GW| - I
50— 100 —2" Dia, Borehole
1L 510] 20
o1 " | fine to medium SAND, gray {10 YR 6/1), loose, wet,
non-plastic
52— . \_
thin (0.01 ft) fragment of shale at 52 i
53 0.05
54— : 100
55 SW : 1,65
56—
57— : 1.35 S | 56-58 (DUP-2)
581 o 78
e - 585
59 SW-GW fine to coarse SAND and fine to coarse GRANULES, 590l 06 s 58,60
ol |7 ‘hgray (10YR 6/1), wet, loose, non-plastic e
%T{ SANDY SILTY CLAY, very dark gray (10YR 3/1),
60— " slightly moist, medium stiff, slightly plastic
REMARKS:

BGS = Below Ground Surface

USCS = Unified Soil Classification System
TPV = Total Photcionizable Vapors

NS = Not Surveyed




Boring/Well ID:

MMW-13D-A

CLIENT: AMMH

FIELD SCIENTIST: Mark Breting

PROJECT LOCATION: Indianapolis, Indiana

DATE BEGAN: 3/5/2013

PROJECT NAME: Michigan Plaza

DATE FINISHED: 3/11/2013

PROJECT NUMBER: M01046

DRILLING METHOD: Geoprobe

DRILLING CONTRACTOR: SCS Environmental

DRILLING EQUIPMENT: 6620 DT

DRILLER: Andy Hermes

GW DEPTH (OBSERVED): 20ft

BORING LOCATION: 3" NW of MMW-8S

SURFACE ELEVATION: NS

SHEET 4 OF 4

LUSCS Symbol
USCS Graphic

Lithologic Description

Stratum Depth (ft)

TPV {ppm)

MMW-13D-A

Recavery %
Sample Location

Comments

o | Depth BGS (ft)
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75—
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79—
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End of boring at 61 ft

03-12-2013 T:2001\WM01048 Michigan Meadows Apts\Data\Boring Logs\Miscellaneous Files\MMW-130-A.bor

REMARKS:

BGS = Betow Ground Surface

USCS = Unified Soil Classification System
TPV = Total Pholoionizable Vapors

NS = Not Surveyed




Boring/Well |D: MMW-14D-A

CLIENT: AMMH FIELD SCIENTIST:  Gabriel Hebert/Mark Breting
PRQJECT LOCATION: Indianapoiis, Indiana  |DATE BEGAN: 3/6/2013

PRQJECT NAME: Michigan Plaza DATE FINISHED: 3/11/2013

PROJECT NUMBER: M01046 PRILLING METHOD: Geoprobe

DRILLING CONTRACTOR: 8CS Enviranmental |[DRILLING EQUIPMENT: 6620 DT Geoprobs

03-12.2013 TA2001\M01046 Michigan Meadows AptsiData\Boring Logs\Miscellaneous Files\MMW-14D-Abor

Onsu,mq F.,Of DRILLER: Andy Hermes GW DEPTH (OBSERVED): 201t
RS BORING LOCATION: SURFACE ELEVATION: NS
SHEET 1 0OF 4
=) =
el 3 |8 £ 5
o 8 s Sl =10 MMW-14D-A
E T s
O = = QDlE| =12
@ @ 19 . . - E[S|g|e
£ 2 18 Lithologic Description 2T eglg
& w0 @ Sl &8 s Comments
a > 35 T I e
0 SILTY CLAY, dark brown, slightly moist {(confirmed
lithclogy to original soil boring)
L o
|, q
7
2~ CL |~ HA todft
7
3 //
rd
:A/
4 Blank drili 4 ft to 20 ft
5_
6_
7_
8-
g_
10— —2" Dia, Borehole
11+
12—
13—
14—
15—
16—
17—
18—~
19—
20 el — ¥
REMARKS: H.A. = Hand Auger

BGS = Below Ground Surface

USGCS = Unified Sail Classtication System
TPV = Total Photoionizable Vapors

NS = Not Surveyed
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Boring/Well iD: MMW-14D-A
CLIENT: AMMH FIELD SCIENTIST:  Gabtiel Hebert/Mark Breting
PROJECT LOCATION: Indianapolis, indiana DATE BEGAN: 3/6/2013
PROJECT NAME: Michigan Plaza DATE FINISHED: 3/11/2013
PROJECT NUMBER:; MQ01046 DRILLING METHQOD; Geoprobe
DRILLING CONTRACTOR: SCS Environmental {DRILLING EQUIPMENT: 6820 DT Geoprobe
DRILLER: Andy Hermes GW DEPTH (OBSERVED): 201t
BORING LOCATION: SURFACE ELEVATION: NS
SHEET20F 4
€ 5
g = £ = B
o a | & &l _[=]3 MMW-14D-A
£ @ <}
O > = ClE| |2
@ S . . - E|&|¢g|e
£ A 4] Lithologic Description A -N
@ w [} sion|(ol & Comments
sl > 3 G I A )]
————————————— 20.0 ¥
20 | fine fo coarse SAND, pale brown (10YR 6/3), wet,
-.-{ non-plastic
21— - e
23 23.0] 0.2
cL :;ﬁ/ SILTY CLAY, gray {(10YR 6/1), slightly moist, stiff
rd
24 G e — e — e e 24.0
fine to coarse SAND, pale brown {10YR 6/3), wet,
77| non-plastic
25— .55
26— : 75
274 8w : 0.55
28—+
29— ! 1.3
: — 2" Dia. Borehole
30 = - 30.0 a0
GRANULES with SAND, pale brown (10YR 6/3),
wet, non-plastic
31 1.08
32
33 39
34— 78
35 3.25
————————————— 0
3% oL “TSILTY CLAY, gray (10YR 6/1), moist, stif %
37 . . _ 37.0f 2.2
SAND and GRANULES, fight grayish brown {10YR
6/2), wet, non-plastic
38— 100
39— 54
40—
REMARKS: H.A. = Hand Auger
BGS = Below Ground Surface
USCS = Unified Soil Classification System
TPV = Totai Photoionizable Vapors
NS = Not Surveyed




03-12-2013 TA2001\M01046 Michigan Meadows Apts\Data\Boring LogsiMiscellanecus Files\MMW-140-A, hor

Boring/Well ID: MMW-14D-A
CLIENT: AMMH FIELD SCIENTIST:  Gabriet Hebert/Mark Breting
PROJECT LOCATION: Indianapalis, Indiana DATE BEGAN: 3/6/2013
PROJECT NAME: Michigan Plaza DATE FINISHED: 3/11/2013
PROJECT NUMBER: M01046 DRILLING METHOD: Geoprobe
DRILLING CONTRACTOR: SCS Environmental [DRILLING EQUIPMENT: 6620 DT Geoprobe
DRILLER: Andy Hermes GW DEPTH (OBSERVED): 20 #
BORING LOCATION: SURFACE ELEVATION: NS
SHEET 30F 4
E -
el 3 |2 5 £
w0 [= ol [T P - MMW-14D-A
[0} > g glE| |3
@ il . . - Elg|8|e
= e 19 Lithologic Description 213 |2
=8 Q &) w | > 5} E
© 193} %] Ela|lael & Comments
O 3 3 G I A )
40—
41— 15,3
420 5
42 fine to coarse GRANULES with some fine to coarse ’
SAND, gray (10YR 6/1), wet, non-plastic
43 9,95
————————————— 44.0
44 fine to coarse SAND, gray (10YR &/1), wet, with
-| some fine to coarse granules, non-plastic
A5~ 18.4 g 44-46'
46— 100
47— 9.25
48— SW
49+ 55
50 100 — 2" Dia. Borehale
51 6.2 ] 50-52'
52— -
— 52.
53 cL ‘| SILTY CLAY, gray {10YR 5/1), slightly moist, stiff 4 54
= 53.2| <
fine fo coarse SAND and fine to coarse GRANULES,
54~ sw.Gw 1| gray (10YR 6/1), wet, loose, non-plastic 80
55— 55.171.85
Sp fine SAND, light gray (10YR 7/1), wet, dense,
non-plastic
56 —— e - . -] 56.0
SW | fine to medium SAND, gray (10YR 6/1), wet, 6.5
57 “\medium dense, non-plastic ’ 0.2
1 fine to coarse SAND and fine to coarse GRANULES, ’
| gray {10YR 6/1), wet, lcose
58 B 58
59 0.65
60
REMARKS: H.A. = Hand Auger
BGS = Below Ground Surface
USCS = Unified Soil Classification System
TPV = Total Phatoionizable Vapors
NS = Not Surveyed




Boring/Well ID: MMW-14D-A

CLIENT: AMMH FIELD SCIENTIST: _ Gabrie! Hebert/Mark Breting
PROJECT LOCATION: [ndianapolis, Indiana  [DATE BEGAN: 3/6/2013

PROJECT NAME: Michigan Plaza DATE FINISHED: 3/11/2013

PROJECT NUMBER: MO01046 DRILLING METHOD: Geoprobe

DRILLING CONTRACTOR: SCS Environmental [DRILLING EQUIPMENT: 6620 DT Geoprobe
DRILLER: Andy Hermes GW DEPTH (OBSERVED): 20 #

BORING LOCATION: SURFACE ELEVATION: NS

SHEET 4 OF 4

MMW-14D-A

Lithologic Description

Recovery %

Comments

USCS Symbal
USCS Graphic
Stratum Depth (ft}
TPV (ppm)
Sample Location

@ | Depth BGS {ft)

100

0.75
— 2" Dia. Borehole

————————————— 64.0
fine BAND, gray {10YR 6/1), wet, very dense, +

=i+ non-plasiic

64

65— 0.6

SP 100

66—
0.45

67.0

67
Refusal at 67 ft {driller notes refusal oceured within
68 sand)

69—
70
71
72
73—
74
751
76—
77—
78~

79

80

03-12-2013 TA2001\M01046 Michigan Meadows Apls\Data\Boring LogsiMiscellanesous Files\WMMW-14D-A. bor

REMARKS: H.A, = Hand Auger
BGS = Below Ground Surface

USCS = Unified Soil Classificalion Systemn

TPV = Total Photoiorizable Vapors

NS = Not Surveyed




